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DESCRIPTION 
CYCLIC COMPOUNDS 

5 Technical Field 

The present invention relates to novel cyclic 
compounds having CRF (corticotropin releasing factor) 
antagonistic activity and pharmaceutical compositions 
containing them. 

10 

Background Art 

Corticotropin-releasing factor (hereinafter, 
abbreviated as "CRF") is a neuropeptide composed of 41 
amino acids that serves as the primary hypothalamic factor 

15 stimulating the release of adrenocorticotropic hormone 
(ACTH) from the pituitary gland. First, the structure 
thereof was determined from sheep hypothalamus and, 
thereafter, the presence thereof was confirmed also in rat 
and human, and the structure thereof was determined 

20 [Science, 213, 1394(1981); Proc. Natl. Acad. Sci USA, 80, 

4851(1983); EMBO J. 5, 775(1983)]. The amino acid sequence 
is the same in human and rat, but differed in 7 amino acids 
in ovine. CRF is synthesized as a carboxy-terminal of 
prepro CRF, cut and secreted. The CRF peptide and a mRNA 

25 thereof are present at the largest amount in the 
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hypothalamus and pituitary gland, and are widely 
distributed in the brain such as cerebral cortex, 
cerebellum, hippocampus and corpus amygdaloideum. In 
addition, in peripheral tissues, the existence has been 
confirmed in placenta, adrenal gland, lung, liver, pancreas, 
skin and digestive tract [J. Clin. Endocrinol. Metab., 65, 
176(1987); J. Clin. Endocrinol. Metab., 67, 768(1988); 
Regul. Pept., 18, 173(1987), Peptides, 5 (Suppl. 1), 
71 (1984)]. CRF acts via two receptor subtypes, CRF1 and 
CRF2, which are 7 -transmembrane G protein-coupled receptors. 
It is reported that CRF1 is present mainly in the cerebral 
cortex, cerebellum, olfactory bulb, pituitary gland and 
tonsil nucleus. On the other hand, the CRF2 receptor has 
three isoforms, CRF2a, CRF2|3 and CRF2y. It was made clear 
that the CRF2a receptor is distributed mainly in the 
hypothalamus, septal area and choroids plexus, and the 
CRF2p receptor is present mainly in peripheral tissues such 
as skeletal muscle and is distributed in blood vessels in 
the brain [J. Neurosci. 15, 6340(1995); Endocrinology, 137,. 
72(1996); Biochim. Biophys . Acta, 1352, 12 9(1997); 
Pharmacological reviews, 55, 21 (2003)]. Since each 
receptor differs in distribution in a living body, it is 
suggested that a role thereof is also different [Trends. 
Pharmacol. Sci. 23, 71(2002)]. 

As a physiological action of CRF, the action on the 
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endocrine system is known in which CRF is produced and 
secreted ±n response to stress in the hypothalamus and acts 
on the pituitary gland to promote the release of ACTH 
[Recent Prog. Horm. Res., 39, 245(1983)]. In addition to 
5 the action on the endocrine system, CRF acts as a 

neurotransmitter or a neuroregulating factor in the brain, 
and integrates electrophysiology , autonomic nerve and 
conducts -to stress [Brain Res. Rev., 15, 71(1990); 
Pharmacol. Rev., 43, 425(1991)]. When CRF is administered 

10 in a cerebral ventricle of an experimental animal such as a 
rat, anxiety conduct is observed, and much more anxiety 
conduct is observed in a CRF-overexpressing mouse as 
compared with a normal animal [Brain Res., 574, 70 (1992); J. 
Neurosci. , 10, 176(1992); J. Neurosci., 14, 2579(1994)]. 

15 In addition, a-helical CRF (9-41) of a peptidergic CRF 

receptor antagonist exerts, an anti-anxiety action ±n an 
animal model [Brain Res., 509, 80 (1990); J. Neurosci., 14, 
2579(1994)]. Blood pressure, heart rate and body 
temperature of a rat are increased by stress or CRET 

20 administration, but the a-helical CRF (9-41) of a 

peptidergic CRF antagonist inhibits the increase in blood 
pressure, heart rate and body temperature due to stress 
[J. Physiol., 460, 221(1993)]. The a-helical CRF (9-41) of 
a peptidergic CRF receptor antagonist inhibits abnormal 

25 conducts due to withdrawal of a dependent drug sucii as 
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alcohol and cocaine [ Psychopharmacology , 103, 227 (1991. ) ; 
Pharmacol. Rev. 53, 209(2001)]. In addition, it has been 
reported that learning and memory are promoted by CRF 
administration in a rat [Nature, 375, 284(1995); 
5 Neuroendocrinology, 57, 1071(1993); Eur. J. Pharmacol . , 405, 
225 (2000) ] . 

Since CRF is associated with stress response in a 
living body, there are clinical reports regarding stress- 
associated depression or anxiety. The CRF concentration in 

10 cerebrospinal fluid of a depressed patient is higher as 

compared with ttiat of a normal person [Am. J. Psychiatry , 
144, 873(1987)] , and the mRNA level of CRF in hypothalamus 
of a depressed patient is increased as compared with that 
of a normal person [Am. J. Psychiatry, 152, 1372(1995)] . 

15 The CRF binding site in the cerebral cortex of a patient 
who committed suicide as a result of depression was 
decreased [Arch. Gen. Psychiatry, 45, 577(1988)]. The 
increase in the plasma ACTH concentration due to CRF 
administration is small in a depressed patient [N. Engl. J. 

20 Med., 314, 1329 (1986)]. In a patient with panic disorder, 
the increase of plasma ACTH concentration due to CRF 
administration Is small [Am. J. Psychiatry, 143, 896(1986)]. 
The CRF concentration in the cerebrospinal fluid of a 
patient with anxiety induced by stress such as obsessive- 

25 compulsive neurosis, post-psychic trauma stress disorder, 
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Tourette' s syndrome and the like is higher as compared with 
that of a normal person [Arch. Gen. Psychiatry , 51, 
794 (1994); Am. J. Psychiatry, 154, 624(1997); Biol. 
Psychiatry, 39, 776(1996)]. The CRF concentration in the 
5 cerebrospinal fluid of schizophrenics is higher as compared 
with that of a normal person [Brain Res., 437, 355(1987); 
Neurology, 37, 905(1987)]. Thus, it has been reported that 
there is abnormality in the living body response system via 
CRF in stress-associated mental disease. 

10 The action of CRF on the endocrine system can be 

presumed by the characteristics of CRF gene-introduced 
animal and actions in an experimental animal. In a CRF- 
overexpressing mouse, excessive secretions of ACTH and 
adrenal cortex steroid occur, and abnormalities analogous 

15 to Cushing's syndrome such as atrophy of muscle, alopecia, 
infertility and the like are observed [Endorcrinology, 130, 
3378 (1992)]. CRF inhibits ingestion in an experimental 
animal such as a rat [Life Sci., 31, 363 (1982); 
Neurophamacology, 22, 337(1983)]. In addition, a-helical 

20 CRF (9-41) of a peptidergic CRF antagonist inhibited 
decrease of ingestion ciue to stress loading in an 
experimental model [Brain Res. Bull., 17, 285(1986)]. CRF 
inhibited weight gain ±n a hereditary obesity animal 
[Physiol. Behav., 45, 565(1989)]. In a nervous orexia 

25 inactivity patient, the increase of ACTH in plasma upon CRF 
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administration is small [J. Clin. Endocrinol. Metab., 62, 
319(1986)]. It has been suggested that a low CRF value is 
associated with obesity syndrome [Endocrinology , 130 , 
1931(1992)]. There has been suggested a possibility that 
ingestion inhibition and weight loss action of a serotonin 
reuptake inhibiting agent are exerted via release of CRF 
[Pharmacol. Rev., 43, 425(1991)]. 

CRF is centrally or peripherally associated with the 
digestive tract movement involved in stress or inflammation 
[Am. J. Physiol. Gastrointest . Li^er Physiol. 280, 
G315 (2001) ] . CRF acts centrally or peripherally, weakens 
the shrinkablity of the stomach, and decreases the gastric 
excreting ability [Regulatory Peptides, 21, 173(1988); Am. 
J. Physiol., 253, G241 (1987)]. In addition, cc-helical CRF 
(9-41) of a peptidergic CRF antagonist has a restoring 
action for hypof unction of the stomach by abdominal 
operation [Am. J. Physiol., 258, G152 (1990) ] . CRF inhibits 
secretion of a bicarbonate ion irx the stomach, decreases 
gastric acid secretion and inhibits ulcer due to cold 
restriction stress [Am. J. Physiol., 258, G152 (1990) ] . 
Furthermore, a-helical CRF (9-41) of a peptidergic CRF 
antagonist shows the inhibitory action on gastric acid 
secretion decrease, gastric excretion decrease, small 
intestinal transport decrease anci large intestinal 
transport enhancement due to restriction stress 
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[Gastroenterology, 95, 1510(1988)]. In a healthy person, 
mental stress increases gas and abdominal pain due to 
anxiety and intestine dilation, and CRF decreases the 
threshold of discomfort [Gastroenterology, 109, 1772(1995); 
5 Neurogastroenterol . Mot., 8, 9[H996]. In a irritable bowel 
syndrome patient, large intestinal movement is excessively 
enhanced by CRF administration as compared with a healthy 
person [Gut, 42, 845(1998)]. 

It has been reported from studies on experimental 

10 animals and clinical studies that CRF is induced by 

inflammation and is involved in a inflammatory reaction. 
In an inflammatory site of an experimental animal and in 
the joint fluid of a rheumatoid arthritis patient, 
production of CRF is topically increased [Science, 254, 

15 421(1991); J. Clin. Invest., 90, 2555(1992); J. Immunol., 
15.1, 1587(1993)]. CRF induces degranulation of mast cells 
and enhances the blood vessel permeability [Endocrinology, 
139, 403(1998); J.Pharmacol. Exp. Ther . , 288, 1349(1999)]. 
CRF can be detected also in a tliyroid gland of autoimmune 

20 thyroiditis patient [Am. J. Patlhol. 145, 1159 (1994)]. When 
CRF is administered to an experimental autoimmune 
cerebrospinal meningitis rat, tlhe progression of symptoms 
such as paralysis was remarkably inhibited [J. Immunil., 
158, 5751(1997)]. In a rat, the immune response activity 

25 such as T-lymphocyte proliferation and the natural killer 
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cell activity is reduced by CRF administration or stress 
loading [Endocrinology, 128, 1329 (1991) ] . 

From the above-mentioned reports, it is expected that 
a CRF receptor antagonistic compound would exert an 
excellent effect for treating or preventing various 
diseases in which CRF is involved. 

As a CRF antagonist, for example, peptide CRF receptor 
antagonists are reported in which part of the amino acid 
sequence of CRF or associated peptides of a human or other 
mammal is altered or deleted, and they are reported to show 
a pharmacological action such as ACTH release-inhibiting 
action and anti-anxiety action [Science, 224, 889(1984); J. 
Pharmacol. Exp. Ther., 269, 564(1994); Brain Res. Rev., 15, 
71 (1990)]. However, from a pharmacokinetic point of view 
such as chemical stability and absorbability for oral 
administration in a living body, bioavailability and 
intracerebral transferability, peptide derivatives have a 
low utility value as a drug. 

As a cyclic compound, WO02/62795 discloses 
dihydropyrazolo [3, 4-b] pyridine derivatives [ethyl 4- ( 6- 
chloro-2, 2, 4-trimethyl-3, 4~dihydro-2H- 1, 4-benzoxazin-8~ 
yl) -6-propyl-2, 4-dihydro-lH-pyrazolo [3, 4-b ] pyridine-5- 
carboxylate, etc.: glycogen synthase kinas e-3 beta (GSK-3(3) 
inhibitor]; WO02/22074 and WO01/12607 disclose 3-aryl-4- 
quinolone derivatives [7-methoxy~3- ( 4-methoxyphenyl) -1- 
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methyl~5-phenylquinolin-4 (1H) -one, 8-rnethoxy-3- (4- 

methoxyphenyl) -l-methyl-5-phenylquinolin-4 (1H) —one, etc. : 
prevention for post-angioplasty intraluminal restenosis, 
proliferation of clonogenic cells in malignant tumours] ; 
5 WO99/62520 discloses 3, 4-dihydro-2H-l , 4-benzoxazine 

derivatives [4- ( 8-benzyl-4-methyl-3 , 4-diItiydro-2H-l , 4- 

benzoxazin-6-yl) -2, 4-dioxobutanoic acid, etc .: treatment 
for HIV infection]; Bulletin des SCB (1997), 106(7-8), 467- 
474 discloses quinazoline derivatives [ethyl 1 , 7-dimethyl- 

10 4-oxo~3, 5-diphenyl-l, 2,3, 4-tetrahydroquinazoli:ne- 6- 

carboxylate: synthesis]; Zhongguo Yaowu Huaxue Zazhi (1995), 
5(3), 187-191 discloses 4-quinolone-3-carboxylic acid 
derivatives [ 1-cyclobutyl- 6 , 8-d ±f luoro-7- (4- 

methylpiperadin-l-yl) -4-oxo-5-phenoxy-l , 4-dihy<iroquinoline- 

15 3-carboxylic acid: antibacterial agent]; J. Med. Chem. , 
(1993), 36(19), 2801-9 discloses 4-quinolone -3-carboxylic 
acid derivatives [ l-cyclopropyl-7- (2, 6-dimet liylpyridin-4- 
yl) -6, 8-dif luoro-4-oxo-5- (phenylthio) -1, 4-dihy droquinoline- 
3-carboxylic acid: topoisomerase II inhibitor]; EP0343574 

20 discloses 4-quinolone derivatives [ 1-ethyl -8-methoxy-5- 
phenylquinolin-4 (1H) -one, etc.: a cardiac]; JP -A S63-258855 
discloses 4-quinolone- 3-carboxylic acid derivatives [1- 
cyclopropyl-6, 8-dif luoro-7- ( 4-methylpiperadin- 1-yl) -4-oxo- 
5- (phenylthio) -1, 4-dihydroquinoline-3-carboxyl ic acid: 

25 animal drug] ; EP272914 discloses benzoxaziny^lpyridazinone 
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derivatives [4, 6 -dimethyl- 8- ( 4 -methyl- 6-oxo-l , 4, 5, 6- 

tetrahydropyridazin-3-yl) -2H-1, 4-benzoxazin-3 ( 4HL ) -one, 4, 6- 
dimethyl-8- ( 6-oxo-l, 4, 5 , 6-tetrahydropyridazin-3- yl) -2H-1, 4- 
benzoxazin-3 (4H) -one, 2,2, 4-trimethyl-8- (6-oxo-l, 4,5,6- 

5 tetrahydropyridazin-3-yl) -2H-1, 4-benzoxazin-3 ( 4HL ) -one, 

etc.: a cardiac]; J. Med. Chem., (1972), 15(3), 237-241 
discloses 4-quinolone-3-carboxylic acid derivatives [8- 
chloro- 1-methyl- 4 -oxo-5 -phenyl- 1 , 4-dihydroquinoL ine-3- 
carboxylic acid: dehydrogenase inhibitor]; DE10021568 

10 discloses pyrimidinyl phthalazinyl sulfoxide derivatives 
[8- [ (4, 6-dimethoxypyrimidin-2-yl) sulfinyl] - 4 -methyl -2- 
phenylphthalazin-1 (2H) -one, etc. : agricultural chemical] ; 
Acta. Chemica. Sloveniva (2000), 47(2), 187-20 3 discloses 
pyrazolo [3, 4-d] pyrimidine derivatives [3- [ (1, 5 — dimethyl- 3- 

15 oxo-2-phenyl-2, 3-dihydro-lH-pyrazol-4-yl) amino] — 6-methyl- 

1, 7-dihydro-4H-pyrazolo [3, 4-d] pyrimidin-4-one : synthesis] ; 
WO03/39131 discloses pyrazolo [4, 3-d] pyrimidine derivatives 
[6- (4-bromophenyl) -1- ( 4-methoxyphenyl) -5-methyl— 7-oxo-6, 7- 
dihydro-lH-pyrazolo [4, 3-d] pyrimidine-3-carbonitirile : Factor 

20 Xa inhibition]; JP-A Hll-501923 discloses pyrazolo [3, 4- 
d] pyrimidine derivatives [3, 6-dibenzyl-l-cyclopentyl-l , 7- 
dihydro-4H-pyrazolo [3, 4-d] pyrimidin-4-one : c-GMP 
phosphodiesterase inhibition]; Bulletin de la Soc. Chim. de 
France (1995), 132(7), 67580 discloses pyrazolo [3, 4- 

25 d] pyrimidine derivatives [methyl ( 6-tert-butoxy-4-oxo-l , 3- 
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diphenyl-1, 4-dihydro-5H-pyrazolo [3, 4~d] pyrimidin-5- 
yl) acetate: synthesis]; and W098/54116 disclos&s 
pyrrolo [2, 3-d] pyrimidine derivatives [1,3, 6-trimethyl-S - 
phenyl-lH-pyrrolo [2 , 3-d] pyrimidine-2 , 4 (3H, 7H) -dione: 
5 cancer] . 

Disclosure of Invention 

Summary of the Invention 

According to the present invention, there is provided: 
10 (1) A compound represented by the formula: 

A— W— Ar (I) 

wherein, A is a group represented by the formula (Al) or 
(A2) : 




(AD (A2) 

15 wherein, ring Aa is a 5- or 6- membered ring which may have 
one or two further heteroatoms selected from oxygen, sulfur 
and nitrogen at a position other than Q and X, and may toe 
further substituted with one or more substituents in 
addition to R 1 ; 

20 ring Ab is a 5- or 6- membered ring which may have one or 
two further heteroatoms selected from oxygen, sulfur and 
nitrogen at a position other than Y 1 , Y 2 and X, and may Joe 
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further substituted with one or more substituents in 
addition to R 1 ; 

ring Ac is a 5- or 6- membered ring which may have one or 
two further heteroatoms selected from oxygen, sulfur and 
5 nitrogen at a position other than Y 1 , Y 2 and Q, and may be 
substituted with one or more substituents; 

R 1 is an optionally substituted hydrocarbyl, a substituted 
amino, an optionally substituted cyclic amino, a 
substituted hydroxy, a substituted sulfanyl, an optionaZLly 
10 substituted sulfinyl, or an optionally substituted 
sulf onyl; 

X is carbonyl, -0-, -S-, -SO-, or -S0 2 - ; 

Y 1 , Y 2 and Q are independently optionally substituted 
carbon or nitrogen; 
15 is a single or double bond ; 

W is a bond, an optionally substituted methylene, an 
optionally substituted ethylene, an optionally substituted 
imino, -0-, -S~, -SO-, or -S0 2 - ; 

Ar is an optionally substituted aryl or an optionally 
20 substituted heteroaryl; 

provided that when the group represented by the forrrrula 
(A2 ) is a group represented by the formula: 
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wherein R 1 is hydrogen, chloro or an optionally substituted 
alkoxy and R 1 is as defined above; and W is a bond, then Ar 
is not thiazolyl substituted with one or two substituents 
5 or condensed with dihydroimidazole; 

and exluding the following compounds: 
(i) a compound represented by the formula: 



n-Bu 
■ 




wherein Ra is a substituted carbamoyl, 
10 (ii) a compound represented by the formula: 




wherein R d i and R d3 is each hydrocarbyl, R d 2 and R d4 is each 
carboxy optionally substituted with hydrocarbyl, 
(iii) a compound represented by the formula: 
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wherein Rb is hydrogen, amino or phenyl, Rc is C1-4 alkyl, a 
substituted phenyl or an optionally substituted heteroaryl, 
(iv) ethyl 4- ( 6-chloro-2 , 2 , 4-trimethyl-3 , 4-dihydro-2H-l , 4- 
5 benzoxazin-8-yl) -6-propyl-2, 4-dihydro-lH-pyrazolo [3, 4- 

b] pyridine-5-carboxylate, 7-methoxy-3- ( 4-methoxyphenyl ) -1- 
methyl-5-phenylquinolin-4 (1H) -one, 8-methoxy-3- (4- 

methoxypheny 1 ) -l-methyl-5-phenylquinolin-4 (1H) -one, 4- (8- 
benzyl-4-methyl-3, 4-dihydro-2H-l, 4-benzoxazin-6-yl) -2, 4- 
10 dioxobutanoic acid, ethyl 1, 7-dimethyl-4-oxo-3, 5-diphenyl- 
1,2,3, 4-tetrahydroquinazoline-6-carboxylate, 1-cyclobutyl- 
6, 8-dif luoro-7- ( 4-methylpiperazin-l-yl ) -4-oxo-5-phenoxy- 
1, 4-dihydroquinoline-3-carboxylic acid, l-cyclopropyl-7- 
(2, 6-dimethylpyridin-4~yl) -6, 8-dif luoro-4-oxo-5- 
15 (phenylthio) -1, 4-dihydroquinoline-3-carboxylic acid, 1- 

ethyl-8~methoxy-5-phenylquinolin-4 (1H) -one, 1-cyclopropyl- 
6, 8-dif luoro~7- (4-methylpiperazin-l-yl) -4-oxo-5~ 
(phenylthio) -1, 4-dihydroquinoline-3-carboxylic acid, 4, 6- 
dimethyl-8- (4 -methyl- 6-oxo-l, 4, 5, 6-tetrahydropyridazin~3- 
20 yl) -2H-1, 4-benzoxazin-3 (4H) -one, 4, 6-dimethyl-8- (6-oxo- 

1,4,5, 6-tetrahydropyridazin-3-yl) -2H-1 , 4-benzoxazin-3 (4H) ~ 
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one, 2, 2, 4-trimethyl-8- (6-oxo-l, 4, 5, 6-tetrahydropyridazin- 
3-yl) -2H-1, 4-benzoxazin-3 (4H) -one, 8-chloro-l-methyl-4-oxo- 
5-phenyl-l, 4-dihydroquinoline~3-carboxylic acid, 8- [ (4, 6- 
dimethoxypyrimidin-2-yl) sulf inyl] -4-methyl-2- 
5 phenylphthalazin-1 (2H) -one, 3- [ (1, 5-dimethyl-3-oxo-2- 

phenyl-2, 3-dihydro-lH-pyrazol-4-yl) amino] -6-methyl-l, 7- 
dihydro-4H-pyrazolo [3, 4-d] pyrimidin-4-one, 6- (4- 

bromophenyl) -1- ( 4-methoxyphenyl ) -5-methyl-7-oxo-6, 7- 
dihydro-lH-pyrazolo [4, 3-d] pyrimidine-3-carbonitrile, 3, 6- 

10 dibenzyl-l-cyclopentyl-1, 7-dihydro-4H-pyrazolo [3, 4- 

d] pyrimidin-4-one, methyl ( 6-tert-butoxy-4~oxo-l, 3- 

diphenyl-1, 4-dihydro-5H-pyrazolo [3, 4-d] pyrimidin-5- 
yl) acetate, 1,3, 6-trimethyl-5-phenyl-lH-pyrrolo [2, 3- 

d]pyrimidine-2, 4 ( 3H, 7H) -dione, ethyl 4-{{2-[ (2,2- 

15 dimethylpr opanoyl ) amino] ~6-methyl~4-oxo-4 , 7-dihydro-lH- 

pyrrolo [2, 3-d] pyrimidin-5-yl } thio) benzoate and methyl 4- 
{2- [2 -amino- 7 -benzyl- 3- (isopropoxymethyl) ~4-oxo-4, 7- 
dihydro-3H-pyrrolo [2, 3-d] pyrimidin- 5-yl ] vinyl } benzoate ; 
or a salt thereof, 

2 0 (2) A prodrug of the compound according to the above- 

mentioned (1) , 

(3) The compound according to the above-mentioned (1) 
wherein A is a group represented by the formula (Al) , 

(4) The compound according to the above-mentioned (3) 
25 wherein ring Aa is a 5- or 6- membered unsaturated 



WO 2005/099688 



PCT/US2005/013583 



16 



nitrogen-containing heterocyclic ring which may have one or 
two further heteroatoms selected from oxygen, sulfur and 
nitrogen at a position other than Q and X, and which may be 
further substituted with one or more substituents in 
addition to R 1 , 

(5) The compound according to the above-mentioned (1) 
wherein R 1 is an optionally substituted branched C3-10 alkyl 
or an optionally substituted C 6 -io aryl, 

(6) The compound according to the above-mentioned (1) 
wherein R 1 is a substituted amino or an optionally 
substituted cyclic amino , 

(7) The compound according to the above-mentioned (3) 
wherein the group represented by the formula (Al) is a 
group represented by the formula selected from 




wherein, R 1 is as defined in the above-mentioned (1) ; R 2 is 
hydrogen, an optionally substituted hydrocarbyl, an 
optionally substituted carboxy, or an optionally 
substituted acyl; and R 3 is hydrogen, halogen, cyano, nitro, 
an optionally substituted hydrocarbyl, an optionally 
substituted amino, an optionally substituted hydroxy, an 
optionally substituted carboxy, an optionally substituted 
phosphoryl, an optionally substituted sulfanyl, an 
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optionally substituted sulfinyl, an optionally substituted 
sulfonyl or acyl, 

(8) The compound according to the above-mentioned (1) 
wherein A is a group represented by the formula (A2) , 
5 (9) The compound according to the above-mentioned (1) 

wherein ring Ab is a 5- or 6- membered saturated or 
unsaturated nitrogen-containing heterocyclic ring which may 
have one or two further heteroatoms selected from oxygen, 
sulfur and nitrogen at a position other than Y 1 , Y 2 and X, 

10 and may be further substituted with one or more 

substituents in addition to R 1 ; ring Ac is a 5- or 6- 
membered unsaturated ring which may have one or two further 
heteroatoms selected from oxygen, sulfur and nitrogen at a 
position other than Y 1 , Y 2 and Q, and may be substituted 

15 with one or more substituents, 

(10) The compound according to the above-mentioned (1) 
wherein the group represented by the formula (A2) is a 
group represented by the formula selected from 



20 
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5 wherein R la is an optionally substituted hydrocarbyl, a 
substituted amino, an optionally substituted cyclic amino, 
a substituted hydroxy, an optionally substituted acyl, a 
substituted sulfanyl, an optionally substituted sulfinyl, 
or an optionally substituted sulfonyl; R lb is an optionally 
10 substituted hydrocarbyl or an optionally substituted acyl; 

R 2 and R 2 ' are independently hydrogen, an optionally 
substituted hydrocarbyl, an optionally substituted carboxy, 
or an optionally substituted acyl; 

R 3 and R 4 are independently hydrogen, halogen, cyano, nitro, 
15 an optionally substituted hydrocarbyl, an optionally 
substituted amino, an optionally substituted hydroxy, an 
optionally substituted carboxy, an optionally substituted 
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phosphoryl, an optionally substituted sulfanyl, an 
optionally substituted sulfinyl, an optionally substituted 
sulfonyl or acyl, and 

is as defined in the above-mentioned (1) , 
5 (11) The compound according to the above-mentioned (1) 

wherein W is a bond, an optionally substituted methylene, 
an optionally substituted ethylene, or an optionally 
substituted imino, 

(12) The compound according to the above-mentioned (1) 
10 wherein W is a bond, 

(13) The compound according to the above-mentioned (1) 
wherein Ar is an optionally substituted phenyl, an 
optionally substituted pyridyl or an optionally substituted 
pyrimidinyl, 

15 (14) The compound according to the above-mentioned (1) 

wherein X is carbonyl, 

(15) The compound according to the above-mentioned (1) , 
wherein the compound is 3- (2, 4-Dimethylphenyl) -6- 
dipropylamino-1, 5-dimethyl-l, 5-dihydro-4H-pyrazolo [3, 4- 
2 0 d] pyr imidin- 4 -one , 

5- (2, 4-Dimethylphenyl) -3-methyl-l- ( 1-propylbutyl) quinolin- 
4 (1H) -one, 

1- (Dipropylamino) -6-mesityl-3-methyl-4H-quinolizin-4-one, 

2- (Dipropylamino) -5-mesityl-3 , 7-dimethyl-3 , 7-dihydro-4H- 
25 pyrrolo [2, 3-d] pyrimidin-4-one, 
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1- (2, 4-Dimethylphenyl) -4- ( 1-ethylpropoxy ) -6-methyl-l, 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7-one, 

5-Mesityl-3-methyl-l- (1-propylbutyl) cinnolin-4 (1H) -one, or 
1- (1-ethylpropyl) -4-mesityl-2-methyl-l, 2-dihydro-3H- 

5 indazol-3-one, 

(16) A method for treating or preventing a disease wherein 
a CRF receptor is implicated, which comprises administering 
to a subject in need thereof an effective amount of a 
compound represented by the formula: 

0 A— W— Ar (I 1 ) 

wherein, A ±s a group represented by the formula (Al) or 
(A2) : 



R H Aa ) R 1 — fAb lL Ac) 

(A1) (A2) 

15 wherein, ring Aa is a 5- or 6- membered ring which may have 
one or two further heteroatoms selected from oxygen, sulfur 
and nitrogen, at a position other than Q and X, and may be 
further substituted with one or more substituents in 
addition to R 1 ; ring Ab is a 5- or 6- membered ring which 

20 may have one or two further heteroatoms selected from 
oxygen, sulfur and nitrogen at a position other than Y 1 , Y 2 
and X, and may be further substituted with one or more 
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substituents in addition to R 1 ; ring Ac is a 5- or 6- 
membered ring which may have one or two further heteroatoms 
selected from oxygen, sulfur and nitrogen at a position 
other than Y 1 , Y 2 and Q, and may be substituted with one or 
5 more substituents; R 1 is an optionally substituted alkyl, 
an optionally substituted cycloalkyl, an optionally 
substituted cycloalkenyl, a substituted amino, an 
optionally substituted cyclic amino, a substituted hydroxy, 
a substituted sulfanyl, an optionally substituted sulfinyl, 
10 or an optionally substituted sulfonyl; X is carbonyl, -0-, 
-S-, -SO-, or -S0 2 ~; Y 1 , Y 2 and Q are independently 
optionally substituted carbon or nitrogen; _m_ is a single 
or double bond; 

W is a bond, an optionally substituted methylene, an 
15 optionally substituted ethylene, an optionally substituted 
imino, -0-, -S-, -SO-, or -S0 2 -; 

Ar is an optionally substituted aryl or an optionally 
substituted heteroaryl; 

or a salt thereof or a prodrug thereof, 

20 (17) The method according to the above-mentioned (16) 

wherein the disease being treated or prevented is selected 
from affective disorder, depression or anxiety, 
(18) A medicine comprising the compound according to the 
above-mentioned (1) or a prodrug thereof, 

25 (19) The medicine according to the above-mentioned (18) 
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which is a corticotropin releasing factor antagonist, 

(20) The medicine according to the above-mentioned (18) 
which is an agent for treating or preventing affective 
disorder, depression or anxiety, and 

(21) Use of the compound according to the above-mentioned 
(1) or a prodrug thereof for manufacturing an agent for 

preventing or treating affective disorder, depression or 

anxiety . 

Detailed Description of the Preferred Embodiments 

In the present specification, the term "hydrocarbyl" 

means a univalent group containing only carbon and hydrogen. 
In the above formula (I), A represents a group 

represented by the formula (Al) or (A2) : 



In the formulas (Al) and (A2), ring Aa of the formula 
(Al) and rings Ab and Ac of the formula (A2) are a 5- or 6- 
membered ring which may have one or two further heteroatoms 
selected from oxygen, sulfur and nitrogen at a position 
other than Y 1 , Y 2 , Q and X, and may be substituted with one 
or more substituents . Preferably the rings Aa and Ab are a 
5- or 6-membered nitrogen-containing heterocyclic ring 




(AD 



(A2) 
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which may have one or two fu.rther heteroatoms selected from 
oxygen, sulfur and nitrogen at a position other than Y , Y , 
Q and X, and may be further substituted with one or more 
substituents in addition to R 1 . The ring Ac is preferably a 
5 5- or 6-membered unsaturated ring which may have one or two 
further heteroatoms selected from oxygen, sulfur and 
nitrogen at a position other than Y 1 , Y 2 , and Q, and may be 
further substituted with one or more substituents. 

Examples of the "5- or 6-membered ring" in the "5- or 
10 6-membered ring which may have one or two further 
heteroatoms selected from oxygen, sulfur and nitrogen at a 
position other than Y 1 , Y 2 , Q and X, and may be substituted 
with one or more substituents in addition to R 1 " for rings 
Aa and Ab include a 5- or 6-membered aromatic heterocyclic 
15 or homocyclic ring such as furan, thiophene, pyrrole, 
imidazole, pyrazole, thiazole, oxazole, isothiazole, 
isoxazole, thiadiazole, oxadiazole, triazole, tetrazole, 
pyridine, pyrazine, pyrimidine, pyridazine, thiazine, 
triazine, and benzene etc. , and a 5- or 6-membered non- 
20 aromatic ring such as tetratiydrof uran, tetrahydrothiophene, 
pyrrolidine, pyrroline, imidazolidine, imidazoline, 

pyrazolidine, pyrazoline, thiazolidine, thiazoline, 

isothiazolidine, isothiazoline, oxazolidine, oxazoline, 
isoxazolidine, isoxazoline, piperidine, piperazine, 
25 oxazine, oxadiazine, thiazine, thiadiazine, dihydrooxazine , 
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morpholine, thiomorpholine, pyran, dihydropyran, 

tetrahydropyran, thiopyran (thiin) , dihydrothiopyran, 
tetrahydrothiopyran, cyclopentane, cyclopentene, 

cyclohexane^ cyclohexene, etc. , and oxo compound thereof 
5 such as di- or tetrahydrof uranone , tetrahydrothiophenone, 

pyrrolinone, pyrrolidinone, imidazolinone, imidazolidinone, 
pyrazolidinone, pyrazolinone, thiazolidinone, thiazolinone, 
oxazolidinone, oxazolinone, isothiazolidinone, 

isothiazolinone, isoxazolidinone, isoxazolinone, 

10 thiadiazolidinone, oxadiazolinone, triazolidinone, 

triazolinone , pyridinone , pyrazinone , pyrimidinone , 
pyridazinone , thiazinone , triazinone r piperidinone , 
piperazinone , pyranone , dihydropyranone , tetrahydropyranone , 
thiopyranone, dihydrothiopyranone, t et rahydrothiopyr anone f 

15 cyclopentanone, cyclopentenone , cyclohexanone , 

cyclohexenone , thiin-l-oxide, thiin-1, 1-dioxide, 

dihydrothiin-l-oxide, dihydrothiin-l r 1-dioxide, 

tetrahydrothiin-l-oxide, tetrahydro thiin-1, 1-dioxide and 
the like. 

20 Examples of the "5- or 6-membered ring" in the "5- or 

6-membered ring which may have one or two further 
heteroatoms selected from oxygen, sixlfur and nitrogen at a 
position other than Y 1 , Y 2 and Q, and may be substituted 
with one or more substituents" for rings Ac include a 5- or 

25 6-membered aromatic heterocyclic or tiomocyclic ring such as 
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furan, thiophene, pyrrole, imidazole, pyrazole, thiazole, 
oxazole, isothiazole, isoxazole, thladiazole, oxadiazole, 
triazole, tetrazole, pyridine, pyrazine, pyrimidine, 
pyridazine, thiazine, triazine, and benzene etc., and a 5- 
5 or 6-membered non-aromatic ring such as tetrahydrof uran, 
tetrahydrothiophene, pyrrolidine, pyirroline, imidazolidine, 
imidazoline, pyrazolidine, pyrazoline, thiazolidine, 
thiazoline, isothiazolidine, isothiazoline, oxazolidine, 
oxazoline, isoxazolidine, isoxazoline, piperidine, 

10 piperazine, oxazine, oxadiazine, thiazine, thiadiazine, 
ciihydrooxazine, morpholine, thiomorpholine, pyran, 

ciihydropyran, tetrahydropyran, thiopyran (thiin) , 

ciihydrothiopyran, tetrahydrothiopyran, cyclopentane, 

oyclopentene, cyclohexane, cyclohexene, and the like. 

15 Examples of the substituent for "5- or 6-membered 

iring" in the "5- or 6-membered ring which may have one or 
two further heteroatoms selected from oxygen, sulfur and 
nitrogen at a position other than Y 1 , Y 2 , Q and X, and may 
t>e substituted with one or more subst Ituents" for rings Aa, 
' 2 0 PLb and Ac include an optionally substituted hydrocarbyl, 
halogen, cyano, nitro, an optionally substituted 
heterocyclic group, an optionally substituted sulfinyl 
g-roup, an optionally substituted sulfanyl group, an 
optionally substituted sulfonyl group, acyl, an optionally 

25 substituted amino, an optionally esterified or amidated 
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carboxyl group, an optionally substituted phosphoryl group, 
and. the like. 

Examples of said "hydrocarbyl" in "an optionally 
substituted hydrocarbyl" include an aliphatic hydrocarbon 
group, an alicyclic hydrocarbon group, an alicyclic- 
al±phatic hydrocarbon group, an aromatic hydrocarbon group, 
an aromatic-aliphatic hydrocarbon group (an aralkyl group) , 
anci the like. 

Examples of said aliphatic hydrocarbon group include a 
saturated aliphatic hydrocarbon group having 1-8 carbon 
atoms (e.g., alkyl group) such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, terrt-butyl, pentyl, 
isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, 
octyl, etc.; and an unsaturated aliphatic hydrocarbon group 
having 2-8 carbon atoms (e.g., alkenyl group, alkynyl group, 
alkadienyl group, alkadiynyl group, etc.) such as vinyl, 
aHyl, 1-propenyl, 2-methyl-l-propenyl , 1-butenyl, 2- 
bu-tenyl, 3-butenyl, 3-methyl-2-butenyl, 1-pentenyl, 2- 
pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, 1- 
he^cenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 2,4- 
he^adienyl, 1-heptenyl, 1-octenyl, ethynyl, 1-propynyl, 2- 
propynyl, 1-butynyl, 2-butynyl, 3-butynyl , 1-pentynyl, 2- 
pexitynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3- 
hexynyl, 4-hexynyl, 5-hexynyl, 2 , 4-hexadiynyl, 1-heptynyl, 
1-octynyl, etc. 
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Examples of said alicyclic hydrocarbon group include a 
saturated alicyclic hydrocarbon group having 3-7 carbon 
atoms (e.g., cycloalkyl group, etc.) such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the 
5 like; an unsaturated alicyclic hydrocarbon group having 3-7 
carbon atoms (e.g., cycloalkenyl group, cycloalkadienyl 
group, etc.) such as 1-cyclopentenyl, 2-cyclopentenyl, 3- 
cyclopentenyl, 1-cyclohexenyl, 2-cyclohexenyl, 3- 

cyclohexenyl, 1-cycloheptenyl, 2-cycloheptenyl, 3- 

10 cycloheptenyl, 2 , 4-cycloheptadienyl, etc.; a partly 
saturated and fused bicyclic hydrocarbon group [preferably, 
C9-10 partly saturated and fused bicyclic hydrocarbon group, 
etc. (includirxg those where the benzene ring is combined to 
a 5- or 6-memtDered non-aromatic cyclic hydrocarbon group) ] 

15 such as 1-dLndenyl, 2-indenyl, 1-indanyl, 2-indanyl, 
1, 2, 3, 4-tetrah.ydro-l-naphthyl, 1, 2, 3, 4-tetr ahydro-2- 

naphthyl , 1,2 -dihydro-l-naphthyl , 1 , 2-dihydro-2- naphthyl , 
1, 4-dihydro-l — naphthyl, 1, 4-dihydro-2-naphthyl r 3, 4- 

dihydro-l-naphithyl, 3, 4-dihydro-2-naphthyl, etc.; and the 

20 like. Said al_icyclic hydrocarbon group may be cross-linked. 

Examples of said alicyclic-aliphatic hydrocarbon group 
include those where the above-mentioned alicyclic 
hydrocarbon group and the above-mentioned aliphatic 
hydrocarbon grroup are combined, for example, those having 

25 4-14 carbon atoms such as cyclopropy lmethyl , 
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cyclopropyle thyl , cyclobutylmethyl , cyclobutyl ethyl , 

cyclopentyliaethyl , 2-cyclopentenylmethyl, 3- 

cyclopentenylme thyl , cyclopentylethyl , cyclohexylmeth;yl , 2 - 
cyclohexenylmethyl, 3-cyclohexenylmethyl , cyclohexyl ethyl , 
5 cycloheptylrrtethyl, cycloheptylethyl, 2- (3, 4-dihyd.ro-2- 
naphtyl) ethyl, 2- (1,2, 3, 4-tetrahydro-2-naphtyl) ethyL , 2- 
(3, 4-dihydro-2-naphtyl) ethenyl, etc. (e.g., C 3 - 7 cyclosilkyl- 
Ci-4 alkyl group, C 3 - 7 cycloalkenyl-Ci_ 4 alkyl group, C 3 - 7 
cycloalkyl-C 2 -4 alkenyl group, C 3 - 7 cycloalkenyl-C 2 - 4 alkenyl 

10 group, C 9 -io partly saturated and fused bicyclic 
hydrocarbon- Cx-4 alkyl group, C9-10 partly saturated and 
fused bicyclic hydrocarbon-C 2 - 4 alkenyl groups, etc.). 

Examples of said aromatic hydrocarbon group include an 
aryl group having 6-10 carbon atoms (including that where a 

15 5- to 6-memJoered non-aromatic hydrocarbon ring is fused 
with a phenyl group) such as phenyl, a-naphthyl, p-naphthyl, 
4-indenyl, 5-indenyl, 4-indanyl, 5~indanyl, 5,6,7,8- 
tetrahydro-1— naphthyl, 5,6,7, 8-tetrahydro-2-naphthyl , 5, 6- 
dihydro-l-naphthyl, 5, 6-dihydro-2-naphthyl , 5, 6-dihycJro-3- 

20 naphthyl, 5, G-dihydro-4 -naphthyl , etc.; and the like. 

Examples of said aromatic-aliphatic hydrocarbon group 
include an aralkyl group having 7-14 carbon atoms (C 6 -io 
aryl-Ci-4 alkyl group) such as phenyl-Ci_ 4 alkyl group, e.g., 
benzyl, phenethyl, 1-phenylethyl, 1-phenylpropyl , 2- 

25 phenylpropyl , 3-phenylpropyl, etc.; naphthyl-d-4 alkyl 
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group such as a-naphth_ylmethyl, a-naphthylethyl, p- 
naphthylmethyl, £-naphthy lethyl, etc.; C 6 -io aryl-C 2 - 4 
alkenyl group such as ptaenyl-C 2 -4 alkenyl group, e.g., 
styryl, cinnamyl, etc.; and the like. 
5 The above-mentioned "hydrocarbyl" group may have a 

substituent at a substitute able position. Examples of such 
substituent include a halogen, nitro, cyano, oxo, (1) an 
optionally substituted heterocyclic group, (2) an 
optionally substituted suILfinyl group, (3) an optionally 

10 substituted sulfonyl group, (4) optionally substituted 
hydroxyl group, (5) optionally substituted sulfanyl group, 
(6) an optionally substituted amino group, (7) an acyl 
group, (8) an optionally esterified or amidated carboxyl 
group, (9) an optionally substituted phosphoryl group, or 

15 the like. 

Examples of the substituent of above-mentioned (2) an 
optionally substituted suILfinyl group, (3) an optionally 
substituted sulfonyl group, (4) optionally substituted 
hydroxyl group, (5) optionally substituted sulfanyl group 

2 0 and (6) an optionally substituted amino group include an 
optionally substituted hydrocarbyl . Examples of 

"hydrocarbyl" of such optionally substituted hydrocarbyl 
include those exemplified above. Said hydrocarbyl may be 
substituted with one or more substituents at a 

25 substitutable position. Examples of such substituent of the 



WO 2005/099688 



PCT/US2005/013583 



30 

optionally substituted hydrocarbyl as a substituent group 
include halogen, nitro, cyano, hydroxyl, sulfanyl, amino 
and carboxyl . 

Examples of the acyl group of above-mentioned (7) 
5 include a formyl and a groixp where a carbonyl group is 
combined with a Ci-io alkyl gzroup, a C 2 -io alkenyl group, a 
C 2 -io alkynyl group, a C 3 _~7 cycloalkyl group, a C5-7 
cycloalkenyl group or an aromatic group (e.g., phenyl group, 
pyridyl group, etc.) (e.g., acetyl, propionyl, butyryl, 
10 isobytyryl, valeryl, isovaleryl , pivaloyl, hexanoyl, 
heptanoyl , octanoyl , cyclobutanecarbonyl , 

cyclopentanecarbonyl , cyclohexanecarbonyl , 

cycloheptanecarbonyl , crotonyl , 2-cyclohexenecarbonyl , 
benzoyl, etc . ) . 

15 Examples of the ester group or amide group in the 

optionally esterified or amidLated carboxyl group of above- 
mentioned (8) include an ester group where a carbonyloxy 
group is combined with an optionally substituted 
hydrocarbyl similar to the substituent of optionally 

2 0 substituted hydroxyl group of above-mentioned (4) or an 
amide group where a carbonyl group is combined with the 
optionally substituted amino group of above-mentioned (6). 

Examples of the substituted phosphoryl group in the 
optionally substituted phosph_oryl group of above-mentioned 

25 (9) include a group where phosphoryl is combined with a Ci- 
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10 alkyl group, a C 2 -io alkenyl group, a C 2 -io alkynyl group, 
a C 3 _ 7 cycloalkyl group, a C5-7 cyclo alkenyl group or an 
aromatic group (e.g., phenyl group, pyrridyl group, etc.). 

In the above formulas (Al) and (A2), R 1 is an 
optionally substituted alkyl, an optionally substituted 
cycloalkyl, an optionally substituted cycloalkenyl, a 
substituted amino, an optionally substituted cyclic amino, 
a substituted hydroxy, a substituted sulfanyl, optionally 
substituted sulfinyl, or optionally substituted sulfonyl. 

Examples of the "alkyl" in the "optionally substituted 
alkyl" for R 1 include a Ci- 8 alkyl gztroup such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, 
isohexyl, heptyl, octyl, etc. 

Examples of the "cycloalkyl" in the "optionally 
substituted cycloalkyl" for R 1 include a C3-7 cycloalkyl 
group such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, and the like. 

Examples of the "cycloalkenyl" in the "optionally 
substituted cycloalkenyl" for R 1 include a C3-7 cycloalkenyl 
group such as 1-cyclopentenyl, 2-cyclopentenyl, 3- 
cyclopentenyl, 1-cyclohexenyl , 2-cyclohexenyl, 3- 

cyclohexenyl, 1-cycloheptenyl, 2 -cycloheptenyl , 3- 

cycloheptenyl , etc . 

The above-mentioned "alkyl", "cycloalkyl" and 
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"cycloalkenyl" in R 1 may have a substitue-nt similar to 
those exemplified with respect to the substituent of 
hydrocarbyl group which is a substituent of "5- or 6- 
membered ring" in the "5- or 6-membered ring which may have 
5 one or two further heteroatoms selected from oxygen, sulfur 
and nitrogen at a position other than Y 1 , Y 2 , Q and X, and 
may be substituted with one or more substituents" for rings 
Aa, Ab and Ac. 

Examples of the "substituted amino" for: R 1 include an 

10 amino group which is mono- or di-substi -tuted with an 
optionally substituted hydrocarbyl group, an optionally 
substituted heterocyclic group or a group represented by 
the formula: ~COR la or S0 2 R la (wherein R la represents 
hydrogen atom, an optionally substituted hydzrocarbyl group, 

15 an optionally substituted heterocyclic group or an amino 
group which may be substituted with Ci-i 2 hydrocarbyl (e.g. 
alkyl, alkenyl, cycloalkyl, aryl, etc.). Preferably a Ci-io 
acyl group (e.g., a C 2 _ 7 alkanoyl, benzoyl, nicotinoyl, 
etc.)). Examples of said "hydrocarbyl group" in "an 

20 optionally substituted hydrocarbyl group" above include a 
Ci-8 alkyl group, a C 3 - 7 cycloalkyl group, a C 2 - 8 alkenyl 
group, a C 2 _ 8 alkynyl group, a C 3 - 7 cycloalkenyl group, a C 6 - 
io aryl group that may have a Ci_ 4 alkyl giroup, etc., and 
examples of said "heterocyclic group" in "an optionally 

25 substituted heterocyclic group" above incluade an aromatic 



WO 2005/099688 



PCT/US2005/013583 



33 



monocyclic heterocyclic group such as ^uryl, thienyl, 
pyrrolyl, oxazolyl f isoxazolyl, thiazolyl^ isothiazolyl, 
imidazolyl, pyrazolyl, 1, 2, 3-oxadiazolyl, 1, 2, 4-oxadiazolyl, 
1,3, 4-oxadiazolyl, furazanyl, 1, 2, 3 t hi a dJ — a z o 1 y 1 , 1,2,4- 
5 thiadiazolyl, 1, 3, 4-thiadiazolyl, 1, 2 , 3-trAazolyl, 1,2,4- 
triazolyl, tetrazolyl, pyridyl, pyrimidiny 3. , pyridazinyl, 
pyrazinyl, triazinyl, etc. , and a non-aromatic heterocyclic 
group such as oxiranyl, azetidinyl, oxetaxiyl, thietanyl, 
pyrrolidinyl , tet rahydrof uryl , thiolany 1 , piper idyl , 

10 tetrahydropyranyl , morpholinyl , fchiomorpholinyl , 

piperazinyl, etc. These "hydrocarbyl group" and 
"heterocyclic group" may have a substituent similar to that 
of "the hydrocarbyl group" as a substituerxt of "5- or 6- 
membered ring" in the "5- or 6-membered ring- which may have 

15 one or two further heteroatoms selected from oxygen, sulfur 
and nitrogen at a position other than Y 1 , YT 2 , Q and X, and 
may be substituted with one or more substituient s" for rings 
Aa, Ab and Ac. Specific examples tlhereof include 
methylamino , dimethylamino , ethylamino , diethylamino , 

2 0 dipropylamino, dibutylamino, diallylamino, cyclohexylamino, 
phenylamino, N~methyl-N~phenylamino, acetylamino, 

propionylamino , benzoylamino, nicotinoylamino , and the like. 

In addition, the two groups in said substituted amino 
groups may be combined to form a nitrogen-containing 5- to 

2 5 7 -member ed ring. 
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Examples of the "cyclic amino" in the "optionally 
substituted cyclic amino" for R 1 include a 3- to 7-membered 
cyclic amino group such as aziridino, pyrrolrLdino, 
imidazolidino , oxazolidino, thiazolidino, piperidino^ 1, 2- 
5 dihydropyr idyl , 1,2,3, 6-tetrahydropyridyl, piperazino, 
morpholino, thiomorpholino and the like. The cyclic amino 
group may be substituted with 1 to 3 substituents seZLected 
from the group consisting of halogen, Ci_ 6 alkyl , C 2 -6 
alkenyl, Ci- 6 alkoxy-Ci_ 6 alkyl, C5-7 cycloalkyl, C 6 -io aryl 

10 (said aryl may have 1 or 2 substituents selected- from 

halogen, Ci- 6 alkyl, halogeno Ci- 6 alkyl and Ci_ 6 alkoxy) , C 7 - 
14 aralkyl (said aralkyl may have 1 or 2 substi~tuents 
selected from halogen, Ci- 6 alkyl, halogeno Ci- 6 alkyl and 
Ci-6 alkoxy) , hydroxy, hydroxy-Ci- 6 alkyl, C 6 -io aryloxy (said 

15 aryloxy may have 1 or 2 substituents selected from halogen, 
Ci_6 alkyl, halogeno Ci~ 6 alkyl and Ci- 6 alkoxy), C7-14 
aralkyloxy, C 6 -io aryl-carbonyl, carboxyl, C X - 6 alkoxy- 
carbonyl, carbamoyl, C 6 -io aryl -carbamoyl, amino, C 6 -io aryl- 
carbonylamino, Ci- 6 alkyl-carbonylamino, Ci- 6 alkoxy- 

20 carbonylamino, C 6 -io arylthio, C 6 -io arylsulf onyl, cyaino, 5- 
to 7-membered heterocyclic group and oxo. 

Examples of the "substituted hydroxy" for R 1 include a 
hydroxy which is substituted with an optionally subst ituted 
hydrocarbyl (e.g., C1-15 alkyl, C1-15 alkenyl, C1-15 al kynyl, 

25 Ci-15 cyclic hydrocarbon, each of which may be substituted 
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with an optionally halogenated alkyl, amino, alkoxy, 
carbamoyl, aryl, heterocyclic group, hydroxy, etc. at a 
suitable position; preferably, Ci_ 8 alkyl group such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
5 butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert- 
pentyl, hexyl, isohexyl, heptyl, octyl, etc., which may be 
substituted at a suitable position with halogen, nitro, 
cyano, alkoxy, amino, substituted amino, or the like, a C3- 
10 alkenyl group, a C3-10 alkynyl group, a C 3 _ 7 cycloalkyl 

10 group, a C 3 ~ 7 alkylcycloalkyl group, a C 5 - 7 cycloalkenyl 
group, a C5-7 alkylcycloalkenyl group, an aromatic group 
(e.g., phenyl group, pyridyl group, etc.), or an 
alkylaromatic group (e.g. benzyl group, methylpyridyl group r 
etc.)); an optionally substituted heterocyclic group (e.g., 

15 a 5- to 10 -member ed saturated or unsaturated heterocyclic 
group including bicyclic ring such as piperidine, 
pyrrolidine, etc.) or an optionally substituted acyl (e.g., 
acyl formed by combining carbonyl with the above-mentioned 
optionally substituted hydrocarbyl) . 

20 Examples of the "substituted sulf anyl" for R 1 include 

a sulfanyl which is substituted with an optionally 
substituted hydrocarbyl (e.g., C1-15 alkyl, Cx-is alkenyl, Ci- 
15 alkynyl, C1-15 cyclic hydrocarbon, each of which may be 
substituted with an optionally halogenated alkyl, amino, 

25 alkoxy, carbamoyl, aryl, heterocyclic group, hydroxy, etc. 
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at a suitable position; preferably, Ci- 8 alkyl group such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert- 
pentyl, hexyl, isohexyl, heptyl, octyl, etc., which may be 
5 substituted at a suitable position with halogen, nitro, 
cyano, alkoxy, amino, substituted amino, or the like, a C 3 - 
io alkenyl group, a C3-10 alkynyl group, a C3-7 cycloalkyl 
group, a C3-7 alkylcycloalkyl group, a C 5 _ 7 cycloalkenyl 
group, a C5-7 alkylcycloalkenyl group, an aromatic group 

10 (e.g., phenyl group, pyridyl group, etc.), or an 

alkylaromatic group (e.g. benzyl group, methylpyridyl group, 
etc.)); or an optionally substituted heterocyclic group 
(e.g., a 5- to 10 -member ed saturated or unsaturated 
heterocyclic group including bicyclic ring such as 

15 piperidine, pyrrolidine, etc.). 

Examples of the "optionally substituted sulfinyl" for 
R 1 include a sulfinyl which may be substituted with an 
optionally substituted hydrocarbyl (e.g., C1-15 alkyl, C1-15 
alkenyl, C1-15 alkynyl, Ci- 15 cyclic hydrocarbon, each of 

2 0 which may be substituted with an optionally halogenated 
alkyl, amino, alkoxy, carbamoyl, aryl, heterocyclic group, 
hydroxy, etc. at a suitable position; preferably, Ci- 8 alkyl 
group such as methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 

25 neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, octyl, 
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etc., which may be substituted at a suitable position with 
halogen, nitro, cyano, alkoxy, amino, substituted amino, or 
the like, a C3-10 alkenyl group, a C3-10 alkynyl group, a C 3 _ 7 
cycloalkyl group, a C 3 _ 7 alkylcycloalkyl group, a C 5 _ 7 
5 cycloalkenyl group, a C5-7 alkylcycloalkenyl group, an 
aromatic group (e.g., phenyl group, pyridyl group, etc.), 
or an alkylaromatic group (e.g. benzyl group, methylpyridyl 
group, etc.)); or an optionally substituted heterocyclic 
group (e.g., a 5- to 10 -member ed saturated or unsaturated 

10 heterocyclic group including bicyclic ring such as 
piperidine, pyrrolidine, etc.). 

Examples of the "optionally substituted sulfonyl" for 
R 1 include a sulfonyl which may be substituted with an 
optionally substituted hydrocarbyl (e.g., C1-15 alkyl, Ci_i 5 

15 alkenyl, C1-15 alkynyl, C1-15 cyclic hydrocarbon, each of 
which may be substituted with an optionally halogenated 
alkyl, amino, alkoxy, carbamoyl, aryl, heterocyclic group, 
hydroxy, etc. at a suitable position; preferably, Ci_ 8 alkyl 
group such as methyl, ethyl, propyl, isopropyl, butyl, 

20 isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, octyl, 
etc., which may be substituted at a suitable position with 
halogen, nitro, cyano, alkoxy, amino, substituted amino, or 
the like, a C3-10 alkenyl group, a C3-10 alkynyl group, a C3-7 

25 cycloalkyl group, a C3-7 alkylcycloalkyl group, a C5-7 
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cycloalkenyl group, a C5-7 alkylcycloalkenyl group, an 
aromatic group (e.g., phenyl group, pyridyl group, etc.), 
or an alkylaromatic group (e.g. benzyl group, methylpyridyl 
group, etc.)); or an optionally substituted heterocyclic 
5 group (e.g., a 5- to 10-membered saturated or unsaturated 
heterocyclic group including bicyclic ring such as 
piperidine, pyrrolidine, etc.). 

In the formulas (Al) and (A2) , X represents carbonyl, 
-0-, -S-, -SO-, or -SO2-, and preferably X is carbonyl. 

10 In the formulas (Al) and (A2), Y 1 , Y 2 and Q represent 

independently optionally substituted carbon or nitrogen. 
The substituent of the "optionally substituted carbon" for 
Y 1 , Y 2 and Q includes, for example, an optionally 
substituted hydrocarbyl, preferably, Ci_ 8 alkyl group such 

15 as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert- 
pentyl, hexyl, isohexyl, heptyl, octyl, etc., which may be 
substituted at a suitable position with halogen, nitro, 
cyano, alkoxy, amino, substituted amino, or the like. 

20 In the formulas (Al) and (A2), * * ; is a single or 

double bond. 

In the formula (Al), the ring Aa is preferably a 5- or 
6-membered unsaturated nitrogen- containing heterocyclic 
ring which may have one or two further heteroatoms selected 
25 from oxygen, sulfur and nitrogen at a position other than Q 
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and X, and may be further substituted with one or more 
substituents . Specif ically, the group represented by the 
formula (Al) is preferably a group represented by the 
formula : 




5 O O or O 

wherein, R 1 is as defined above; R 2 is hydrogen, an 
optionally substituted hydrocarbyl, an optionally 
substituted carboxy, or an optionally substituted acyl; and 
R 3 and R 4 are independently hydrogen, halogen, cyano, nitro, 

10 an optionally substituted hydrocarbyl, an optionally 
substituted amino, an optionally substituted hydroxy, an 
optionally substituted carboxy, an optionally substituted 
phosphoryl, an optionally substituted sulfanyl, an 
optionally substituted sulfinyl, an optionally substituted 

15 sulfonyl, or acyl. 

The "optionally substituted hydrocarbyl" for R 2 , R 3 
and R 4 has the same meaning as defined in the optionally 
substituted hydrocarbyl as the substituent of "5- or 6- 
membered ring" in the "5- or 6-membered ring which may have 

2 0 one or two further heteroatoms selected from oxygen, sulfur 
and nitrogen at a position other than Y 1 , Y 2 , Q and X, and 
may be substituted with one or more substituents" for rings 
Aa, Ab and Ac. 
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Examples of the "optionally substituted carboxy" for 
R 2 , R 3 and R 4 include carboxy, esterified carboxyl group 
(e.g., ester group where the carbonyloxy group is combined 
with Ci-s alkyl group such as methyl, ethyl, propyl, 
5 ±sopropyl, butyl, etc. which may be substituted at a 
suitable position with halogen, nitro, cyano, alkoxy, amino, 
substituted amino, etc., a C 2 - 7 alkenyl group such as vinyl, 
allyl, etc., a C 3 - 7 cycloalkyl group, a C 3 _ 7 alkylcycloalkyl 
group, a C 5 - 7 cycloalkenyl group, a C 5 - 7 alkylcycloalkyl 
10 group, an aromatic group (e.g., phenyl group, pyridyl group, 
etc.) or an alkylaromatic group (e.g. benzyl group, 
methlypyridyl group, etc.)) or amidated carboxyl group 
(e.g., amide group which may be substituted with Ci~ 6 alkyl 
group such as methyl, ethyl, propyl, isopropyl, butyl, etc) . 
15 Examples of the "acyl" in the "optionally substituted 

acyl" for R 2 and the "acyl" for R 3 and R 4 include a formyl 
and a group where the carbonyl group is combined with a Ci- 
io alkyl group, a C 2 -io alkenyl group, a C 2 -io alkynyl group, 
a C 3 - 7 cycloalkyl group, a C 5 - 7 cycloalkenyl group or an 
20 aromatic group (e.g., phenyl group, pyridyl group, etc.) 

(e.g., acetyl, propionyl, butyryl, isobytyryl, valeryl, 
isovaleryl, pivaloyl, hexanoyl, heptanoyl, octanoyl, 
cyclobutanecarbonyl , cyclopentanecarbonyl , 

cyclohexanecarbonyl , cycloheptanecarbonyl , crotonyl , 2- 
25 cyclohexenecarbonyl, benzoyl, etc.) and the like. The 
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"acyl" in the "optionally substituted acyl" for R 2 may have 
one or more substituents selected from halogen,, nitro, 
cyano, alkoxy, amino, substituted amino, etc. 

Examples of the "optionally substituted amino", 
5 "optionally substituted hydroxy", "optionally substituted 
phosphorryl" , "optionally substituted sulfanyl", "optionally 
substituted sulfinyl" and "optionally substituted sulfonyl" 
for R 3 and R 4 are exemplified by those for the optionally 
substituted amino, optionally substituted hydroxy, 

10 optionaXly substituted phosphoryl, optionally substituted 
sulfanyl, optionally substituted sulfinyl and optionally 
substituted sulfonyl represented by R 1 . 

The optionally substituted carboxy for R 3 and R 4 
includes an ester group and amide group, and examples 

15 thereof are exemplified by those for the optionally 
esterified or amidated carboxyl group as the substituent of 
hydrocarbyl group which is a substituent of "5- or 6- 
membered ring" in the "5- or 6-membered ring which may have 
one or "two further heteroatoms selected from oxygen, sulfur 

20 and nitrogen at a position other than Y 1 , Y 2 , Q and X, and 
may be substituted with one or more substituents" for rings 
Aa, Ab and Ac. 

In the formula (A2), preferably, the ring Ab is a 5- 
or 6-meinbered saturated or unsaturated nitrogen-containing 

25 heterocyclic ring which may have one or two further 
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heteroatoms selected from oxygen, sulfur and nitrogen at a 
position other than Y 1 , Y 2 and X, and may be further 
substituted with one or more substituents, and ring Ac is a 
5- or 6-membered unsaturated ring which may have one or two 
5 further heteroatoms selected from oxygen, sulfur and 
nitrogen at a position other than Y 1 , Y 2 and X, and may be 
substituted with one or more substituents. Specifically, 
the group represented by the formula (A2) is preferably a 
group represented by the formula: 



10 
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wherein R 1 , R 2 , R 3 , R 4 and are as defined above, and R 2 ' 

is hydrogen, an optionally substituted hydrocarbyl, an 
optionally substituted carboxy or an optionally substituted 
acyl . 

The "optionally substituted hydrocarbyl", "optionally 
substituted carboxy" and "optionally substituted acyl" for 
R 2 ' have the same meaning as defined in R 2 . 

In the formula (I), W represents a bond, an 

optionally substituted methylene, an optionally substituted 
ethylene, an optionally substituted imino, -0-, -S-, -SO-, 
or -S0 2 - . 

Examples of the substituent in the "optionally 
substituted methylene", "optionally substituted ethylene" 
and "optionally substituted imino" for W include H 
(unsubstituted) , C^ 8 alkyl, Ci- 8 dialkyl, C3-7 cycloalkyl, 
C 2 -8 alkenyl, C 2 -8 alkynyl, C3-7 cycloalkenyl, C 6 -io aryl that 
may have a Ci_ 4 alkyl group, oxo, hydroxy, alkoxy, and the 
like . 

Preferably, W is a bond. 

In the formula (I), Ar is an optionally substituted 
aryl or an optionally substituted heteroaryl . Examples of 
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the "aryl" in the "optionally substituted aryl" for Ar 
include a C 6 -io Aryl such as phenyl , naphthyl . The 
"heteroaryl" in the "optionally substituted heteroaryl" for 
Ar include, for example, a 5- or 6-membered nitrogen- 
5 containing aromatic heterocyclic ring which may have one or 
two further heteroatoms selected from oxygen, sulfur and 
nitrogen, such as furan, thiophene, pyrrole, imidazole, 
pyrazole, thiazole, oxazole, isothiazole, isoxazole, 
thiadiazole, oxadiazole, triazole, pyridine, pyrazine, 

10 pyrimidine, pyridazine, triazine. 

Examples of the substituent in the "optionally 
substituted aryl" and "optionally substituted heteroaryl" 
for Ar include a halogen, nitro, cyano, (1) an optionally 
substituted heterocyclic group, (2) an optionally 

15 substituted sulfinyl group, (3) an optionally substituted 
sulfonyl group, (4) optionally substituted hydroxyl group, 
(5) optionally substituted sulfanyl group, (6) an 
optionally substituted amino group, (7) an acyl group, (8) 
an optionally esterified or amidated carboxyl group, (9) an 

20 optionally substituted ptiosphoryl group, or the like. 

Examples of the substituent of above-mentioned (2) an 
optionally substituted sulfinyl group, (3) an optionally 
substituted sulfonyl group, (4) optionally substituted 
hydroxyl group, (5) optionally substituted sulfanyl group 

25 and (6) an optionally substituted amino group include an 
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optionally substituted hydrocarbyl. Examples of the 
"hydrocarbyl" of such optionally substituted hydrocarbyl 
include those exemplified above. Said hydrocarbyl may be 
substituted by one or more substituents at a substitutable 
5 position. Examples of the substituent of the optionally 
substituted hydrocarbyl as a substituent group include 
halogen, nitro, cyano, hydroxyl, thiol, amino and carboxyl . 

Examples of the acyl group of above-mentioned (7) 
include the same group as the acyl for R 3 and R 4 . 

10 Examples of the optionally esterified or amidated 

carboxyl group of above-mentioned (8) include ester group 
or amide group similar to those exemplified for R 3 and R 4 . 

Among these, preferable substituent in the "optionally 
substituted aryl" and "optionally substituted heteroaryl" 

15 for Ar is a Ci- 8 alkyl group such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, 
octyl, etc. which may be substituted at a suitable position 
with halogen, nitro, cyano, alkoxy, amino, substituted 

20 amino, or the like; a C3-7 cycloalkyl group, a C 3 _ 7 
alkylcycloalkyl group, a C5-7 cycloalkenyl group, a C5-7 
alkylcycloalkenyl group, halogen, cyano, nitro, hydroxy, 
alkoxy, amino, substituted amino, and the like. 

Ar is preferably an optionally substituted phenyl, an 

25 optionally substituted pyridyl or an optionally substituted 
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pyrimidinyl . 

As a preferred compound of the formula (I) , a compound 
wrherein (A2) is a group represented by structures CI 
-through C8; 




C5 C6 C7 



in which R 1 is an optionally substituted alkyl, an 
optionally substituted cycloalkyl, an optionally 
substituted cycloalkenyl, a substituted amino, an 
optionally substituted cyclic amino or a substituted 
10 alkoxy; R 2 ' R 2 ' is an optionally substituted C3-10 alkyl 
(linear or branched) ; R 3 is halogen, optionally substituted 
carboxy, optionally substituted C X - 7 alkyl (linear or 
branched) ; R 4 is hydrogen, halogen, cyano, nitro, an 
optionally substituted hydrocarbyl, an optionally 
15 substituted amino, an optionally substituted hydroxy, an 

optionally substituted carboxy or acyl; W is a bond, Ar is 
a phenyl group having two or more substituents which may be 
the same or different and are selected from hydrogen, 
halogen, Ci- 5 alkyl groups, Ci- 5 alkoxy groups, Ci- 5 alkylthio 
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groups, cyano, trif luoromethyl and trif luoromethoxy groups; 
Ar is a heteroaryl optionally substituted with hydrogen, 
halogen, Ci_ 5 alkyl groups, C1-5 alkoxy groups, Ci_ 5 alkylthio 
groups, cyano, trif luoromethyl and trif luoromethoxy groups. 
5 Compound (I) may be in the form of a prodrug thereof. 

The prodrug of Compound (I) refers to a compound that is 
converted into Compound (I) by a reaction with an enzyme, 
gastric acid, or the like under a physiological condition 
in the living body, namely, (i) a compound that is 

10 converted into Compound (I) by an enzymatic oxidation, 

reduction, hydrolysis, or the like, and (ii) a compound 
that is converted into Compound (I) by hydrolysis with 
gastric acid or the like. Examples of a prodrug of 
Compound (I) to be used include a compound or its salt 

15 wherein hydroxyl group in Compound (I) is acylated, 

alkylated, phosphorylated, or converted into borate (e.g., 
a compound or its salt wherein hydroxyl group in Compound 
(I) is converted into acetyloxy, palmitoyloxy, propanoyloxy, 
pivaloyloxy, succinyloxy, fumarylo^cy, alanyloxy, 

20 dimethylaminomethylcarbonyloxy, etc.), a compound or its 

salt wherein carboxyl group in Compound (I) is esterified 
or amidated (e.g., a compound or its salt wherein carboxyl 
group in Compound (I) is subjected to ethyl esterif ication, 
phenyl esterif ication, carboxyoxymethyL esterif ication, 

25 dimethylaminomethyl esterif ication, pivaloyloxymethyl 
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ester ificat ion, ethoxycarbonyloxyethyl ester if ication, 
phthalldyl esterif ication, (5-methyl-2-oxo-l, 3-dioxolan-4- 
yl) methyl esterif ication, cyclohexyloxycarbonyl 

esterif ication, or conversion into the methyl amide, etc.)/ 
5 or the like. These prodrugs can be produced according to a 
per se known method or its modified method. 

Further, a prodrug of Compound (I) may be a compound 
or its salt that is converted into Compound (I) under 
physiological conditions as described in "Development of 
10 Drugs", Volume 7, Molecular Design, Hirokawa Shoten, 1990; 
pages 163-198 . 



General synthetic method 

Production of a compound of formula (I) or a salt 
15 thereof of the present invention is discussed below. The 
following examples are given to illustrate the invention 
and aire not intended to be inclusive in any manner. 
Alternative methods may be employed by one skilled in the 
art . 

20 A process for preparing compound (I) or a salt thereof 

of the present invention is shown in the following methods. 
(Scheme 1) 
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(V) (VI) (la) 



wherein W 1 is bond or NH, Hal is halogen, R 2a , R a and R b are 
independently optionally substituted hydrocarbyl groups, R a 
and R b may be optionally substituted cyclic form, R 2a , 
5 R al ,R a2 , R bl and R b2 are independently hydrogen or optionally 
substituted hydrocarbyl groups, or R al and R a2 or R bl and R b2 
may be optionally substituted cyclic form, L is a leaving 
group (e.g. halogen atom such as chlorine, bromine and 
iodine, etc, sulf onyloxy group such as p-toluenesulf onyloxy 

10 group, methanesulf onyloxy group and 

trifluoromettianesulf onyloxy group, and acyloxy group such 
as acetyloxy group and benzoyloxy group) and each of other 
symbols has a meaning defined above. 

Compound (III) or a salt thereof can be prepared by 

15 alkylation of compound (II) or a salt thereof. An 
alkylation reagent is preferably alkyl halides [R 2a Hal] or 
alkyl sulfates [ (R 2a O) 2 S0 2 ] . 

In this reaction, 1 to 5 moles, preferably 1 to 3 
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moles of an alkylation reagent and 1 to 5 moles, preferably 
1 to 3 moles of a base are employed per 1 mole of compound 
(II) or a salt thereof. 

A base may for example be an alkaline metal hydroxide 
5 such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
alkaline metal carbonate such as sodium carbonate, and 
potassium carbonate, etc. , a cesium salt such as cesium 

10 carbonate, etc., an alkal±ne metal hydride such as sodium 
hydride and potassium hydride, etc., sodium amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 
ethoxide, sodium tert-butoxide and potassium tert -but oxide ^ 
etc., an amine such as trimethylamine, triethylamine and 

15 diisopropylethylamine, etc., a cyclic amine such as 
pyridine, etc. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uran, aromatic 

20 hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, tialogenated hydrocarbons such as 
chloroform and dichloorome thane, nitriles such as 
acetonitrile, ketones sucti as acetone, amides such as N,N— 
dimethyl formamide and N, N— dimethyl ace t amide , and sulfoxides 

25 such as dimethyl sulfoxides . These solvents may be used by 
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mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (II) or a salt thereof employed as well as other 
reaction conditions, it is -20 -to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 4 8 hours, 
preferably 5 minutes to 24 hours - 

The thus obtained Compound (III) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 

Compound (IV) or a salt thereof can be prepared by 
halogenation of compound (III) or a salt thereof. Examples 
of the halogenation agent include chlorine, bromine, iodine, 
thionyl chloride, thionyl bromide, sulfuryl chloride, 
oxalyl chloride, phosphorus trichloride, phosphorous 
pentachloride, phosphorous oxychLloride, N-chlorosuccinimide , 
N-bromosuccinimide, and A7~iodosu_ccinimide, etc. 

In this step, the halogenLation agent is employed in 
an amount of 1 to 10 moles, preferably 1 to 3 moles per 1 
mole of compound (III) or a salt thereof. 

Examples of the solvent having no adverse effect on 
the reaction include alcohols siach as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
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such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane, nitriles such as 
acetonitrile, acids such as acetic acid, amides such as 
N, N-dimethylf ormamide and N, N-dizme thy 1 ace t amide, and 
5 sulfoxides such as dimethylsulf oxide . These solvents may be 
used by mixing at an appropriate rati_o. 

While the reaction temperature may vary depending on 
the reagent employed as well as other: conditions, it is -20 
to 200 °C, preferably 20 to 100 °C . The reaction time is 5 
10 minutes to 48 hours, preferably 30 minutes to 24 hours. 

The thus obtained compound (IV) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
15 recrystallization, transfer dissolution and chromatography. 

When W 1 is bond in compound (V) , compound (V) or a 
salt thereof can be prepared by reacting compound (IV) with 
a boronic acid ArB (OH) 2 or boronic acid esters or a salt 
thereof in the presence of a palladium catalyst, preferably 
20 tetrakis (triphenylphosphine) palladium (0) and a base 
according to the procedure of Suzuki coupling (Organic 
Synthesis via Boranes, vol. 3: Suzxiki coupling, A.Suzuki 
and H.C.Brown, Aldrich, 2002) and thie modified methods, or 
a trialkyl aryl tin such as aryl trimethyltin or aryl 
25 tributyltin, etc. or a salt thereof and optional additives 
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according to the procedure of Stille coupling (Angew. Chem. 
Int. Ed. Engl., 25, 504 (1986)) and the modified methods. 

When W 1 is NH in compound (V) , compound (V) or a salt 
thereof can be also prepared by reacting compound (IV) or a 
salt thereof with ArNH 2 or a salt thereof In the presence 
of a palladium catalyst, preferably palladimm (II) acetate 
and a catalytic amount of a phosphine ligand^ preferably 2- 
(dicyclohexylphosphino) biphenyl, according to the procedure 
of Buchwald et al. (J. Am. Chem. Soc. 1998, 120, 9722) and 
the modified methods. 

Compound (VI) or a salt thereof can 3oe prepared by 
hydrogenation of compound (V) or a salt thereof in the 
presence of a hydrogenation catalyst, or prepared by a 
reduction reaction for compound (V) or a saliz thereof. 

As the catalyst, a palladium catalyst such as 
palladium black, palladium oxide, palladium barium sulfate, 
palladium on carbon, palladium hydroxide, a platinum 
catalyst such as platinum black, platinum oxide and 
platinum on carbon, or nickel catalyst such as reduced 
nickel, oxidized nickel, and Raney nickel are used. 

Examples of the solvent having no adverse effect on 
the reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uiran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
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chloroform and dichloromethane, nitriles such as 
acetonitrile, acids such as acetic acid, amides such as 
N, N-dimethylf ormamide and N, N-dime thy lac eat amide , and 
sulfoxides such as dimethylsulf oxide . These solvents may be 
5 used by mixing at an appropriate ratio. 

The reaction temperature is 0 °C to 200 °C, preferably 
20 °C to 100 °C- The reaction time is usually 0.5 to 48 
hours, preferably 1 to 16 hours. While a reaction is 
usually performed at atmospheric pressure , it can be 

10 performed under pressure (3 to 10 atom) if necessary. 

While the amount of a catalyst employed may vary 
depending on the type of the catalyst employed, it is 
usually 0.1 to 20% by weight based on an active 
intermediate or a salt thereof. 

15 Compound (VI) or a salt thereof can be also prepared 

by reduction of compound (V) or a salt thereof. A reducing 
agent is preferably Fe, Zn, Sn or SnCl 2 . 

This reaction may be performed under ac:Ldic conditions. 
An acid employed in this reduction may for example be an 

20 inorganic acid such as hydrochloric acid, sulfuric acid and 
nitric acid, etc., and an ordinary organic acid such as 
formic acid, acetic acid, trif luoroacet ic acid and 
methanesulf onic acid, etc. as well as a Lewis acid. 

Examples of the solvent having no adverse effect on 

25 the reaction include alcohols such as methanol and ethanol, 
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ethers such as dioxane and tetrahydrofuran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane , nitriles such as 
5 acetonitrile, acids such as acetic acid, amides such as 
N, N-dimethylf ormamide and N, N-dimethylacetamide, and 
sulfoxides such as dimethylsulf oxide . These solvents may 
be used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
10 the substrate employed as well as other conditions, i_t is - 
20 to 200 °C, preferably 0 to 100 °C. The reaction time is 
usually 5 minutes to 24 hours, preferably 5 minutes to 10 
hours . 

The thus obtained compound (VI) can be isolated and 
15 purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 
Compound (la) or a salt thereof, which is encompassed 
2 0 within compound (I) of the invention, can be prepared from 
compound (VI) or a salt thereof and a carbonyl compound 
R al R a2 C=0 or R bl R b2 C=0 by in situ production of an imine 
which is then reduced by an appropriate reducing ag-ent or 
catalytic hydrogenation (reaction A) . When R a is eq;ual to 
25 R b in Compound (la), R al R a2 C=0 may be used in this step. 
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When R a is not equal to R b in compound (la), the alkylation 

reactions may be performed stepwise by R al R a2 C=0 and 

R bl R b2 C=0 in this step . 

A reducing agent is preferably sodium borohydride, 

lithium borohydride, sodium cyanoborohydride and sodium 

triacetoxyborohydride . 

In this reaction, 1 to 10 moles, preferably 1 to 3 

moles of the carbonyl compound R al R a2 (X), R bl R b2 C=0 and 0.5 
to 10 moles, preferably 0.5 to 3 moles of the reducing 
agent per 1 mole of compound (VI) or a salt thereof are 
used. The reaction solvent may for example be alcohols such 
as methanol and ethanol, ethers such as dioxane and 
tetrahydrofuran, aromatic hydrocarbons such as benzene, 
toluene and xylene, esters such as ethyl acetate, 
halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile, amides such 
as JW,W-dimethylformamide and N,N-dimethylacet amide, acids 
such as acetic acid, and sulfoxides such as 
dimethylsulf oxide. These solvents may be used by mixing at 
an appropriate ratio. 

When producing an imine, use of molecular sieves or 
addition of an acid serves to promote the reaction. An acid 
employed here is preferably acetic acid and trif luoroacetic 
acid, etc. While the reaction temperature in this imine 
production may vary depending on compound (VI) or a salt 
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thereof as well as other conditions, it is 0 to 200 °C, 
preferably 0 to 150 °C. The reaction time is 30 minutes to 
4 8 hours, preferably 1 hour to 2 4 hours. 

The reaction temperature in the reducing reaction is - 
20 to 200 °C, preferably 0 to 100 °C. The reaction time is 
30 minutes to 24 hours, preferably 30 minutes to 12 hours. 

Compound (la) or a salt thereof can be also prepared 
by reacting compound (VI) or a salt thereof with R a L or R b L 
(reaction B) . When R a is equal to R b in compound (la) , R a L 
may be used in this step. When R a is not equal to R b in 
compound (la) , the alkylation reactions may be performed 
stepwise by R a L and R b L in this step. 

In this reaction, 1 to 10 moles, preferably 1 to 5 
moles of a compound represented by R a L or R b L or a salt 
thereof and 1 to 10 moles, preferably 1 to 3 moles of a 
base are employed per 1 mole of compound (VI) or a salt 
thereof. Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N,W-dimethylf ormamide and N,N- 
dimethylacetamide, and sulfoxides such as dimethylsulf oxide . 
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These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (VI) or a salt thereof employed as well as other 
reaction conditions, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

Alkylation of Compound (VI) to prepare compound (la) 
may be performed by combined reactions of reactions A and B. 

The thus obtained Compound (la) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 



(Scheme 2) 

ArW 2 L ^ reduction R a1 "^R a2 + R b1 ^R b2 



U K 



° 9 RV.,R b 

V° 2 N0 2 NH 2 0 u „ 11 



Y H VV R a L + R^L 

O O Ar O Ar u Ar 

(VII) (VIII) (IX) Ob) 

wherein W 2 is optionally substituted methylene and each of 
other symbols has a meaning defined above. 

Compound (VIII) or salt thereof can be prepared by 
reaction of compound (VII) or salt thereof with ArW 2 L. 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
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a compound represented by ArW 2 L or a salt thereof and 1 to 
5 moles , preferably 1 to 3 moles of a base are employed per 
1 mole of compound (VII) or a salt thereof- Examples of 
base are described above. 
5 Examples of solvent having no adverse effect on the 

reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrofuran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
10 chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N,N~ 
dimethylacetamide, and sulfoxides such as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio . 

15 While the reaction temperature may vary depending on 

compound (VII) or a salt thereof employed as well as other 
reaction conditions, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

20 The thus obtained compound (VIII) can be isolated and 

purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 

25 Preparation of compound (IX) or a salt thereof from 
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Compound (VIII) or a salt thereof can be carried out 
similar to preparation of compound (VI) in the scheme 1. 

Preparation of compound (lb) or a salt thereof, which 
is encompassed within compound (I) of the invention, from 
5 Compound (IX) or a salt thereof can be carried out similar 
to preparation of compound (la) in the scheme 1. 



(Scheme 3) 

R a R b NH reduction ^ R* R y, R 3 ^ R y, R a 

N Y-H0 2 orR'OH ' "P^ " R^^S" 

OMe orR a SH OMe OMe OMe Ar O Ar 

(X) (XI) (XII) ( X|||) (Ic) 

10 wherein R lc is substituted amino, optionally substituted 
cyclic amino, substituted hydroxy, substituted sulfanyl, 
optionally substituted sulfinyl, or optionally substituted 
sulfonyl and each of the other symbols has a meaning 
defined above. 

15 Compound (XI) or a salt thereof can be prepared by 

reacting compound (X) with R a R b NH, R a OH or R a SH . 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
a compound represented by R a R b NH, R a OH or R a SH or a salt 
thereof and 0 to 5 moles, preferably 0 to 3 moles of a base 

2 0 are employed per 1 mole of compound (X) or a salt thereof. 

Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include water, alcohols such as methanol and 
ethanol, ethers such as dioxane and tetrahydrof uran, 
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aromatic hydrocarbons such as benzene, toluene and xylene, 
esters such as ethyl acetate, halogenated hydrocarbons such 
as chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N,N- 
5 dimethylacetamide , and sulfoxides such as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio or may not be used- 
While the reaction temperature may vary depending on 
compound (X) or a salt thereof employed as well as other 

10 reaction conditions, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

When R la is substituted sulfanyl in compound (XI) or a 
salt thereof, oxidation of this compound can give compound 

15 (XI) or a salt thereof, wherein R la is optionally 

substituted sulfinyl, or optionally substituted sulfonyl in 
compound (XI) . A oxidation agent is preferably hydrogen 

peroxide, organic peroxides (e.g. 3-chloroperoxybenzoic 
acid, peroxyacetic acid, etc.), manganese ( IV) oxide, sodium 

20 metaperiodate . 

In this oxidation reaction, 1 to 10 moles, preferably 
1 to 5 moles of oxidation agent are employed per 1 mole of 
compound (XI) or a salt thereof. 

This reaction may be performed under acidic conditions. 

25 An acid employed in this oxidation may for example be an 
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inorganic acid such as hydrochloric acid, sulfuric acid and 
nitric acid, etc., and an ordinary organic acid such as 
formic acid, acetic acid, trif luoroacetic acid and 
methanesulfonic acid, etc. as well as a Lewis acid. 

A reaction solvent may for example be water, alcohols 
such as methanol and ethanol, etc., ethers such as dioxane 
and tetrahydrofuran, etc., aromatic hydrocarbons such as 
benzene, toluene and xylene, etc., esters such as ethyl 
acetate, etc., halogenated hydrocarbons such as chloroform 
and dichlorome thane, etc., nitriles such as acetonitrile, 
etc., amides such as N, N-dimethylf ormamide and N,N- 
dimethylacet amide, etc. and sulfoxides such as 
dimethyl s-ulf oxide, etc. These solvents may be used by 
mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
the substrate employed as well as other conditions, it is - 
20 to 20O °C, preferably 0 to 100 °C. The reaction time is 
usually 5 minutes to 24 hours, preferably 5 minutes to 10 
hours . 

The thus obtained compound (XI) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 

Preparation of compound (XII) or a salt thereof from 
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compound (XI) or a salt thereof can be carried out similar 
to preparation of compound (VI) in the scheme 1. 

Compound (XIII) can be prepared by reacting compound 
(XII) with ArL or a salt thereof in the presence of a 
5 palladium catalyst, preferably palladium (II) acetate and a 
catalytic amount of a phosphine ligand, preferably 2- 
(dicyclohexylphosphino) biphenyl, according to the procedure 
of Buchwald et al . (J. Am. Chem. Soc. 1998, 120, 9722) and 
the modified methods. 

10 Compound. (Ic) or a salt thereof, which is encompassed 

within compound (I) of the invention, can be prepared by 
reacting compound (XIII) or a salt thereof with R 2a L. 

In this reaction, 1 to 5 moles, preferably 1 to 3 
moles of an R 2a L are employed per 1 mole of compound (XIII) 

15 or a salt thereof. 

This reaction may be performed under basic conditions. 
Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 

20 ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichlorome thane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N,N- 

25 dime thylacet amide, and sulfoxides such as dimethylsulf oxide . 
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These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (XIII) or a salt thereof employed as well as other 
5 reaction conditions,, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours , 
preferably 5 minutes to 24 hours. 

The thus obtained compound (Ic) can be isolated and 
purified by the known isolating and purifying methods, for 
10 example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrys t alii zat ion, transfer dissolution and chromatography. 

(Scheme 4) 

T lo^on W ArB(OH)2 or ArSnBu 3 R a R b NH 

T Y" Ha! R 2 ^ N V^Hal orArNH 2 R^V^W 1 orR a OH rZ^V^W 1 

° 0 O S Ar orR*SH O kr 

15 (XIV) < xv > (xvi) (xvii) (id) 

wherein each of the symbols has a meaning defined above. 

Preparation of Compound (XV) or a salt thereof from 
compound (XIV) or a salt thereof can be carried out similar 
to preparation of Compound (IV) in the scheme 1. 
2 0 Compound (XVI) or a salt thereof can be prepared by 

reacting compound (XV) with R 2a L. 

In this reaction, 1 to 5 moles, preferably 1 to 3 
moles of R 2a L and 1 to 5 moles, preferably 1 to 3 moles of 
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a base are employed per 1 mole of compound (XV) or a salt 
thereof- Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 
5 ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane , nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N,N- 
10 dimethylacetamide, and sulfoxides such as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (XV) or a salt thereof employed as well as other 
15 reaction conditions, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (XVI) can be isolated and 
purified by the known isolating and purifying methods, for 
20 example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 

Preparation of compound (XVII) or a salt thereof from 
compound (XVI) or a salt thereof can be carried out similar 
25 to preparation of compound (V) in the scheme 1. 



WO 2005/099688 



PCT/US2005/013583 



66 

Compound (Id) or a salt thereof, which is encompassed 
within compound (I) of the invention, can be prepared by 
reacting compound (XVII) with R a R b NH, R a OH or R a SH . 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
5 a compound represented by R a R b ISIH, R a OH or R a SH or a salt 
thereof are employed per 1 mole of compound (XVII) or a 
salt thereof. 

This reaction may performed after oxidation of (XVII) 
to the correspond sulfone. A oxidation agent is preferably 

10 hydrogen peroxide, organic peroxides (e.g. 3- 
chloroperoxybenzoic acid, peroxyacetic acid, etc.), 
manganese ( IV) oxide, sodium metaperiodate. 

This reaction may be performed under basic conditions. 
Examples of base are described above. 

15 Examples of solvent having no adverse effect on the 

reaction include water, alcohols such as methanol and 
ethanol, ethers such as dioxane and tetrahydrof uran, 
aromatic hydrocarbons such as benzene, toluene and xylene, 
esters such as ethyl acetate, halogenated hydrocarbons such 

20 as chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N,N- 
dimethylacetamide, and sulfoxides such as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio, or may not be used. 

2 5 While the reaction temperature may vary depending on 
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compound (XVII) or a salt thereof employed as well as other 
r-eaction conditions, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (Id.) can be isolated and 
p-urified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
r ^crystallization, transfer dissolution and chromatography. 

(Scheme 5) 



(route A) 




wherein L a and L b are halogen atom such as chlorine, 
bromine and iodine, etc, or alkoxy group, R 5 is a lower 
aXkyl group, and each of other symbols has a meaning 
defined above. 
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Compound (XXIII) can be prepared by route A or route B 
in scheme 5. 

In route A, compound (XIX) or a salt thereof can be 
prepared by reacting compound (XVIII) or a salt thereof 
with L a COL b . 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
a compound represented by L a C0L b such as phosgene, 
triphosgene and diethyl carbonate or a salt thereof are 
employed per 1 mole of compound (XVIII) or a salt thereof. 

This reaction may be performed under basic conditions. 
Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N,N- 
dimethylacetamide, and sulfoxides such, as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (XVIII) or a salt thereof employed as well as 
other reaction conditions, it is -20 to 200 °C, preferably 
0 to 150 °C. The reaction time is 5 minutes to 48 hours, 
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preferably 5 minutes to 24 hours. 

The thus obtained compound (XIX) can be isolated and 
purified by the known isolating and purifying methods , for 
example, concentration, concentration under reduced 
5 pressure, extraction with solvent, crystallization, 
recrrystallization, transfer dissolution and chromatography . 

In route A, compound (XX) or a salt thereof can be 
prepared by reacting compound (XIX) or a salt thereof with 
R 2a NH 2 - 

10 In this step, 1 to 5 moles, preferably 1 to 3 moles of 

a compound represented by R 2a NH 2 or a salt thereof are 
employed per 1 mole of compound (XIX) or a salt thereof. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 

15 ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such, as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichlorome thane, nitrifies such as 
acetonitrile, amides such as N, N-dimethylf oxmamide and N,N~ 

20 dime thylacetamide , and sulfoxides such as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (XIX) or a salt thereof employed as well as other 
25 reaction conditions, it is -20 to 200 °C, preferably 0 to 
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150 °C- The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (XX) can be isolated and 
puri-fied by the known isolating and purifying methods, for 
5 example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recur ys t alii z at ion, transfer dissolution and chromatography. 

In route A, Compound (XXIII) or a salt thereof can be 
prepared by reacting compound (XX) or a salt thereof with 
10 L a COL b . This reaction can be carried out similar to 
preparation of Compound (XIX) in scheme 5. 

In route B, compound (XXI) or a salt thereof can be 
prepared by reacting compound (XVIII) or a salt thereof 
with R 2a NCO followed by intramolecular cyclization, 
15 according to the procedure of Buchman et al. (Tetrahedron 
Letters 1998, 1487) and the modified methods. 

In route B, compound (XXII) or a salt thereof can be 
prepared by reacting compound (XXI) or a salt thereof with 
R 5 NH 2 . This reaction can be carried out similar to 
20 preparation of Compound (XX) in scheme 5. 

In route B, compound (XXIII) or a salt thereof can be 
prepared by cyclization of compound (XXII) or a salt 
thereof under basic conditions. 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
25 a base are employed per 1 mole of compound (XXII) or a salt 
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thereof. Examples of base are described above. 

Examples of solvent having no adverse effect on "the 
reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uran, aromatic 
5 hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N , N- 
dimethylacet amide, and sulfoxides such as dimethylsulf oxide . 
10 These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (XXII) or a salt thereof employed as well as other 
reaction conditions, it is -20 to 200 °C, preferably 0 to 
15 150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (XXIII) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
20 pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography . 

Preparation of compound (XXIV) or a salt thereof from 
compound (XXIII) or a salt thereof can be carried out 
similar to preparation of compound (IV) in the scheme 1. 
25 Preparation of compound (Ie) or a salt thereof, which 
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is encompassed within compound (I) of the invention, from, 
compound (XXIV) or a salt thereof can be carried out 
similar to preparation of compound (XI) in the scheme 3. 

5 (Scheme 6) 

""I?/'' w „TYf Txf R !^xf - 

° H (XXV) (XXVI)° Ar (XXVII) ° Ar " (If) Ar 

wherein each of symbols has a meaning defined above. 

Compound (XXVI) or a salt thereof can be prepared by 
reacting compound (XXV) or a salt thereof with 

10 ArWCH(Br)COR 3 . 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
a compound represented by ArWCH (Br ) COR 3 or a salt thereof 
are employed per 1 mole of compound (XXV) or a salt thereof . 
This reaction may be performed under basic conditions, 

15 or neutral conditions. Examples of base are described above. 
Examples of solvent having no adverse effect on the 
reaction include water, alcohols such as methanol and 
ethanol, ethers such as dioxane and tetrahydrof uran, 
aromatic hydrocarbons such as benzene, toluene and xylene, 

20 esters such as ethyl acetate, halogenated hydrocarbons such. 

as chloroform and dichZLoromethane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N,N— 
dimethylacetamide, and sulfoxides such as dimethylsulf oxide . 
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These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (XXV) or a salt thereof employed as well as other 
5 reaction conditions, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (XXVI) can be isolated and 
purified by the known isolating and purifying methods, for 
10 example, concentration, concentration under reduced 
pressure, extraction with solvent, washing, crystallization, 
r ecrys t alii zat ion, transfer" dissolution and chromatography. 

Compound (XXVII) or a salt thereof can be prepared by 
reacting compound (XXVI) oztr a salt thereof with R 2 'l. This 
15 reaction can be carried out similar to preparation of 
compound (III) in scheme 1 . 

Preparation of compound (If) or a salt thereof, which 
is encompassed within compound (I) of the invention, from 
compound (XXVII) or a salt thereof can be carried out 
2 0 similar to preparation of compound (la) in scheme 1. 

(Scheme 7) 
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(XXIII) (Ig) 



wherein each of symbols has a meaning defined above. 

Preparation of compound (Ig) orr a salt thereof, which 
is encompassed within compound (I) of the invention, from 
compound (XXIII) or a salt thereof can be carried out 
similar to preparation of compound (2CVI) in the scheme 4. 

(Scheme 8) 




wherein each of symbols has a meaning defined above. 

Preparation of compound (XXVI IE I) or a salt thereof 
from compound (XXIV) or a salt their eof can be carried out 
similar to preparation of compound ("VI ) in the scheme 1. 

Preparation of compound (Ih) orr a salt thereof, which 
is encompassed within compound (I) of the invention, from 
compound (XXVIII) or a salt thereof can be carried out 
similar to preparation of compound ( XVI ) in the scheme 4. 



(Scheme 9) 
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Ar 



(XXXI) (Ik) 

wherein L c is halogen atom such as clhlorine, bromine and 
iodine, etc, sulf onyloxy group such as p-toluenesulf onyloxy 
group, methanesulf onyloxy group and 

5 trif luoromethanesulf onyloxy group, and each of other 
symbols has a meaning defined above . 

Preparation of compounds (Ii) , ( Ij ) , or (Ik) or a salt 
thereof, which is encompassed within compound (I) of the 
invention, from compound (XXIX) , (XXX) w or (XXXI) or a salt 
10 thereof, respectively, can be carried out similar to 
preparation of compound (V) in the scheme 1. 

(Scheme 10) 
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W 1 w 1 w 1 

Ar Ar „ x Ar 

(XXXVII) (IL) (Im) 



wherein each of symbols has a meaning defined above. 

Compound (XXXIV) is prepared by reacting a carboxylic 
acid (XXXIII) or a reactive derivative at a carboxyl group 
5 thereof and a salt thereof with compound (XXXII) or a 
reactive derivative at an amino group thereof or a salt 
thereof. Examples of the suitable reactive derivative at an 
amino group of compound (XXXII) include Schiff base type 
imine produced by reaction of compound (XXXII) with a 

10 carbonyl compound such as aldehyde, ketone and the like; 

silyl derivative produced by a reaction of compound (XXXII) 
and a silyl compound such as bis (trimethylsilyl) acetamide, 
mono (trimethylsilyl) acetamide, bis (trimethylsilyl ) urea and 
the like; derivative produced by a reaction of compound 

15 (XXXII) with phosphorus trichloride or phosgene. 

Specific examples of the suitable reactive derivative 
at a carboxyl group of compound (XXXIII) include acid 
halide, acid anhydride, activated amide, activated ester 
and the like. Examples of the suitable reactive derivative 
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include: acid chloride; acid azide; mixed acid anhydride 
with an acid such as substituted phosphoric acid such as 
dialkylphosphoric acid, phenylphosphoric acid, 

diphenylphosphoric acid, dibenzylphosphoric acid, 

5 halogenated phosphoric acid and the like, 

dialkylphosphorous acid, sulfurous acid, thiosulfuric acid, 
sulfuric acid, sulfonic acid such as methanesulf onic acid 
and the like, aliphatic carboxylic acid such as acetic acid, 
propionic acid, butyric acid, isobutyric acid, pivalicz acid, 

10 pentanoic acid, isopentanoic acid, trichloroacetic acid and 
the like or aromatic carboxylic acid such as benzoic acid 
and the like; symmetric acid anhydride; activated amide 
with imidazole; 4-substituted imidazole, dimethylpyra zole, 
triazole or tetrazole; activated ester such as 

15 cyanomethylester, methoxymethyl ester, dimethyliminoirLethyl 
ester, vinyl ester, propargyl ester, p-nitrophenyl e ster, 
trichlorophenyl ester, pentachlorophenyl ester, mesylplienyl 
ester, phenylazophenyl ester, phenyl thioester, p- 
nitrophenyl ester, p-cresyl thioester, carboxylmethyl 

20 thioester, pyranyl ester, pyridyl ester, piperidyl ester, 
8-quinolyl thioester and the like, or esters with N-hy<droxy 
compound such as N, N-dimethylhydroxyamine, l-hydro:xy-2- 
(1H) -pyridone, N-hydroxysuccinimide , N-hydroxyphthalixnide, 
1 -hydroxy- lH-benzotria zole and the like. These reactive 

25 derivatives can be arbitrarily selected depending on a kind 
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of compound (XXXII) to be used. Examples of the suitable 
reactive derivative of compound (XXXIII) include alkali 
metal salts such as sodium salt, potassium salt and the 
like, alkaline earth metal salts such as calcium salt, 
5 magnesium salt and the like, and basic salts such as 
organic base salts such as ammonium salt, trimethylamine 
salt, triethylamine salt, pyridine salt, picoline salt, 
dicyclohexylamine salt, N, N-dibenzylethylenediamine salt 
and the like. Although the reaction is usually carried out 

10 in the conventional solvent such as water, alcohols sucii as 
methanol, ethanol and the like, acetone, dioxane, 
acetonitrile, chloroform, dichloromethane, tetrahydrof uxan, 
ethyl acetate, N, N-dimethylf ormamide and pyridine, the 
reaction may be carried out in any other organic solvents 

15 as long as they have no adverse effect on the reaction. 
These solvents may be used as a mixture with water. 

When compound (XXXIII) is used as the form of a free 
acid or a salt thereof in this reaction, it is desirable 
that the reaction is carried out in the presence of the 

20 normally used condensing agent such as so-called Vilsm_eier 
reagent and the like prepared by a reaction of NT,N'- 
dicyclohexylcarbodiimide; N-cyclohexyL -N' - 

morpholinoethylcarbodiimide; N-cyclohexyl-N' - (4- 

diethylaminocyclohexyl ) carbodiimide; NT , N' - 

25 diethylcarbodiimide, N,N' -diisopropylcarbodiimide, N~ethyl~ 
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N' - (3-dimethylaminopropyl) carbodiimide; N, N' -carbonylbis (2- 
methylimidazole) ; pentamethyleneketene-N-cyclohexylimine; 
diphenylketene-N-cyclohexylimine; ethoxyacetylene; 1- 
alkoxy-l-chloroethylene; trialkyl phosphite; polyethyl 
5 phosphate; polyisopropyl phosphate; phosphorus oxychloride ; 
diphenylphosphorylazide; thionyl chloride; oxalyl chloride; 
lower alkyl halof ormate such as ethyl chlorof ormate; 
isopropyl chlorof ormate and the like; triphenylphosphine; 
2-ethyl-7-hydroxybenzisooxazolium salt, 2~ethyl-5- (m- 

10 sulf opheny ) is ooxazoliumhydr oxide internal salt; N- 
hydroxybenzotriazole; 1- (p-chlorobenzenesulf onyloxy ) -6- 

chloro-lH-benzotriazole; N, N-dimethylf ormamide with thionyl 
chloride, phosgene, trichloromethyl chlorof ormate, 

phosphorus oxychloride or ■ the like. Alternatively, the 

15 reaction may be carried out in the presence of an inorganic 
base or an organic base such as alkali metal bicarbonate 
salt, tri (lower) alkylamine, pyridine, N- 

(lower) alkylmorpholine, N,N-di (lower) alkylbenzylamine and 
the like. A reaction temperature is not particularly 

20 limited, but the reaction is carried out under cooling or 
under warming. 

An amount of compound (XXXIII) to be used is 1 to 10 
mole equivalent, preferably 1 to 3 equivalents relative to 
Compound (XXXII) . 

25 A reaction temperature is usually ~30°C to 100°C. 
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A reaction time is usually 0.5 to 2 0 hours. 
In addition, when a mixed acid anhydride is used, 
compound (XXXIII) and chlorocarbonic ester (e.g~. methyl 
chlorocarbonate, ethyl chlorocarbonate, isobutyl 

5 chlorocarbonate etc.) are reacted in the presence of a base 
(e.g. triethylamine, N-methylmorpholine, N, N- 

dimethylaniline, sodium bicarbonate, sodium carbonate, 
potassium carbonate etc.) and is further reacted with 
compound (XXXII) . 
10 An amount of compound (XXXIII) to be used is usually 1 

to 10 mole equivalents, preferably 1 to 3 mole equivalents 
relative to compound (XXXII) . 

A reaction temperature is usually -30°C to 100°C . 
A reaction time is usually 0.5 to 20 hours. 
15 The thus obtained compound (XXXIV) can be isola_ted and 

purified by the known isolating and purifying methods, for 
example, concentration, concentration under ^reduced 
pressure, extraction with solvent,,, crystallization, 
recrystallization, transfer dissolution and chromatography. 
20 Compound (XXXV) or a salt thereof can be prepared by 

cyclization of compound (XXXIV) or a salt thereof under 
basic conditions. 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
a base are employed per 1 mole of compound (XXXIV) or a 
5 salt thereof. Examples of base are described above. 
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Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
5 such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and di chl or ome thane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormarnide and N,N~ 
dimethylacetamide F and sulfoxides such as dimethyl sulf oxide . 
These solvents may be used by mixing at an appropriate 
10 ratio. 

While the reaction temperature may vary depending on 
compound (XXXIV) or a salt thereof employed as well as 
other reaction conditions, it is -20 to 200 °C, preferably 
0 to 150 °C. The reaction time is 5 minutes to 48 hours, 
15 preferably 5 minutes to 24 hours. 

The thus obtained compound (XXXV) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crys -tallization, 
20 recrystallization, transfer dissolution and chromatography. 

Preparation of compound (XXXVI) or a salt "thereof from 
compound (XXXV) or a salt thereof can be carried out 
similar to preparation of compound (V) in the scheme 1. 

Preparation of compound (XXXVII) or a salt thereof 
25 from compound (XXXVI) or a salt thereof can be carried out 
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similar to preparation of compound (XVI) in the scheme 4. 

Compound (IL) or a salt thereof , which is encompassed 
within compound (I) of the invention, can be prepared by 
reduction of compound (XXXVII) or a salt thereof. A 
5 reducing agent is preferably lithium aluminum hydride, 
sodium borohydride, lithium borohydride, sodium 
cyanoborohydride , sodium triacetoxyborohydride or borane . 

This reaction may be performed under acidic conditions. 
An acid employed in this reduction may for example be an 

10 inorganic acid such as hydrochloric acid, sulfurric acid and 
nitric acid, etc., and an ordinary organic acid such as 
formic acid, acetic acid, trif luoroacetic acid and 
methanesulf onic acid, etc. as well as a Lewis ac:id. 

A reaction solvent may for example be alcoh_ols such as 

15 methanol and ethanol, etc., ethers such as ciioxane and 
tetrahydrof uran, etc., aromatic hydrocarbons such as 
benzene, toluene and xylene, etc., esters such as ethyl 
acetate, etc., halogenated hydrocarbons such as chloroform 
and dichloromethane, etc., nitriles such as aaetonitrile, 

2 0 etc., amides such as N, N-dimethylf ormamide and N,N- 
dimethylacet amide, etc. and sulfoxides such as 

dimethylsulf oxide, etc. These solvents may fc>e used by 
mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 

25 the substrate employed as well as other conditions, it is - 
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20 to 200 °C, preferably 0 to 100 °C- The reaction time is 
usually 5 minutes to 24 hours, preferably 5 minutes to 10 
hours . 

The thus obtained compound (IL) can be isolated and 
5 purified by the known isolating and purifying metliods, for 
example , concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chroma "tography . 
Compound (Im) or a salt thereof, which is encompassed 

10 within compound (I) of the invention, can be prepared by 
oxidation of compound (IL) or a salt thereof. A oxidation 
agent is preferably hydrogen peroxide, organic peroxides 
(e.g. 3-chloroperoxybenzoic acid, peroxyacetic acid, etc.), 
manganese (IV) oxide, or sodium metaperiodate . 

15 This reaction may be performed under basic conditions. 

Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include water, alcohols such as methanol and 
ethanol, ethers such as dioxane and tetrahy^drof uran, 

2 0 aromatic hydrocarbons such as benzene, toluene and xylene, 
esters such as ethyl acetate, halogenated hydrocarbons such 
as chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide and N, N- 
dimethylacetamide, and sulfoxides such as dimethy3_sulf oxide . 

25 These solvents may be used by mixing at an appropriate 
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ratio . 

While the reaction temperature may vary depending on 
compound (IL) or a salt thereof employed as well as other 
reaction conditions, it is -20 to 200" °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 2 4 hours. 

The thus obtained compound (Im) can be isolated arxd 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization. , 
recrystallization, transfer dissolution and chromatography . 



(Scheme 11) 




(XXXVIII) ( XXXIX) (XXXX) 



wherein each of symbols has a meaning defined above. 

Preparation of compound (XXXIX) or a salt thereof from 
compound (XXXVIII) or a salt thereof can be carried out 
similar to preparation of compound (XXXIV) in the scheme 10. 

Compound (XXXX) or a salt thereof can be prepared 
reductive cyclization of compound (XXXVIII) or a salt 
thereof, according to the procedure of Roelen et al. (J . 
Med. Chem., 1991, 34, 1036) and the modified methods. 

Preparation of Ccompound (In) or a salt thereof, whicln 
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is encompassed within compound (I) of the invention, from 
compound (XXXX) or a salt thereof can be carried out 
similar to preparation of compound (XVI) in the scheme 4. 



(Scheme 12) 




wherein R c and R d are independently optionally substituted 
hydrocarbyl groups, EWG is electron withdrawing group (i.e. 
nitrile, ester, nitro, and aldehyde etc.) and each of other 
symbols has a meaning defined above. 

Compound (XXXXIII) or a salt thereof can be prepared 
by reacting compound (XXXXI) or a salt thereof with 
compound (XXXXI I) or a salt thereof. 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
a compound (XXXXII) or a salt thereof are employed per 1 
mole of compound (XXXXI) or a salt thereof. 

This reaction may be performed under basic conditions . 
Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol , 



WO 2005/099688 



PCT/US2005/013583 



86 

ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane , nitriles such as 
5 acetonitrile, amides such as N, N-dimethylf ormamide and N,N~ 
dimethylacet amide, and sulfoxides such as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
10 compound (XXXXI) or a salt thereof employed as well as 
other reaction conditions, it is -20 to 200 °C, preferably 
0 to 150 °C . The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (XXXXI II ) can be isolated 
15 and purified by the known isolating and purifying methods, 
for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 
Compound (XXXXIV) or a salt thereof can be prepared by 
20 cyclization of compound (XXXXIII) or a salt thereof under 
heating conditions . 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane, tetrahydrof uran and diphenyl ether, 
25 aromatic hydrocarbons such as benzene, toluene, xylene, and 
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biphenyl, esters such as ethyl acetate, halogenated 
hydrocarbons such as chloroform and dichloromethane, 
nitriles such as acetonitrile , amides such as N,N- 
dimethylf ormamide and N, N-dimethylacet amide, and sulfoxides 
5 such as dime thylsulf oxide, polyphosphate ester, and 
polyphosphoric acid. These solvents may be used by mixing 
at an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (XXXXIII) or a salt thereof employed as well as 

10 other reaction conditions, it is -20 to 300 °C, preferably 
50 to 250 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (XXXXIV) can be isolated 
and purified by the known isolating and purifying methods, 

15 for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 

Preparation of compound (XXXXV) or a salt thereof from 
compound (XXXXIV) or a salt thereof can be carried out 

20 similar to preparation of compound (XVI) in the scheme 4. 

Compound (XXXXV) or a salt thereof can be converted to 
compound (XXXXVI) or a salt thereof by conventional organic 
reactions such as reduction, oxidation, halogenation, 
alkylation, etc. according to Organic Synthesis, Organic 

25 Reactions, etc. 
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Preparation of compound (Io) or a salt thereof, which 
is encompassed within compound (I) of the invention, from 
compound (XXXXVI) or a salt thereof can be carried out 
similar to preparation of compound (V) in the scheme 1. 




(Scheme 13) 

R c OOC Y EWG 

h 2 nvOn R«a^<xxxxii) 

2 ^ Ac J ^ ROOCT^ N 

w 1 

Ar 

(XXXXVll) (XXXXVI1!) 

wherein each of other symbols has a meaning defined above. 

Preparation of compound (XXXXVIII) or a salt thereof 
from compound (XXXXVI I) or a salt thereof can be carried 
out similar to preparation of compound (XXXXIII) in scheme 
12. 

Preparation of compound (XXXXIX) or a salt thereof 
from compound (XXXXVIII) or a salt thereof can be carried 
out similar to preparation of compounds (XXXXIV and XXXXV) 
in scheme 12. 

Preparation of compound (Ip) or a salt thereof, which 
is encompassed within compound (I) of the invention, from 
compound (XXXXIX) or a salt thereof can be carried out 
similar to preparation of compound (XXXXVI) in scheme 12. 



(Scheme 14) 
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Compound (LI) or a salt thereof can be prepared from 
compound (L) or a salt thereof and an amino compound R a R b NH 
5 by in situ production of an imine which is then reduced by 
an appropriate reducing agent . 

A reducing agent is preferably sodium borohydride, 
lithium borohydride, sodium cyanoborohydride and sodium 
triacetoxyborohydride . 

10 In this reaction, 1 to 10 moles, preferably 1 to 3 

moles of the amino compound R a R b NH and 0.5 to 10 moles, 
preferably 0.5 to 3 moles of the reducing agent per 1 mole 
of compound (L) or a salt thereof are used. The reaction 
solvent may for example be alcohols such as methanol and 

15 ethanol, ethers such as dioxane and tetrahydrof uran, 
aromatic hydrocarbons such as benzene, toluene and xylene, 
esters such as ethyl acetate, halogenated hydrocarbons such 
as chloroform and dichloromethane, nitriles such as 
acetonitrile, amides such as N, AT-dimethylf ormamide and N,N- 

20 dimethylacetamide, acids such as acetic acid, and 
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sulfoxides such as dimethylsulf oxide . These solvents may be 
■used by mixing at an appropriate ratio. 

When producing an imine, use of molecular sieves or 
addition of an acid serves to promote the reaction. An acid 
5 employed here is preferably acetic acid and trif luoroacetic 
acid, etc. While the reaction temperature in this imine 
production may vary depending on compound (L) or a salt 
-thereof as well as other conditions, it is 0 to 200 °C, 
preferably 0 to 150 °C. The reaction time is 30 minutes to 
10 4 8 hours, preferably 1 hour to 24 hours. 

The reaction temperature in the reducing reaction is - 
20 to 200 °C, preferably 0 to 100 °C. The reaction time is 
30 minutes to 24 hours, preferably 30 minutes to 12 hours. 

The thus obtained compound (LI) can be isolated and 
15 purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 

Preparation of compound (LII) or a salt thereof from 
20 compound (LI) or a salt thereof can be carried out similar 
to preparation of compound (V) in the scheme 1. 

Compound (LIII) or a salt thereof can be prepared by 
reacting compound (LII) or a salt thereof with compound 
(XXXXII) or a salt thereof. 
25 In this reaction, 1 to 5 moles, preferably 1 to 3 
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moles of compound (XXXXII) and 1 to 5 moles , preferably 1 
to 3 moles of a base are employed per 1 mole of compound 
(LII) or a salt thereof. 

A base may for example be an alkaline metal hydroxide 
5 such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
alkaline metal carbonate such as sodium carbonate and 
potassium carbonate, etc., a cesium salt such as cesium 

10 carbonate, etc., an alkaline metal hydride such as sodium 
hydride and potassium hydride, etc., sodium amide, lithium 
amide, alkyl lithium such as n-butyllithium, sec- 
buthillityhium and tert-butyllthium, an alkaline metal 
alkoxide such as sodium methoxide, sodium ethoxide, sodium 

15 tert-butoxide and potassium tert-butoxide, etc., an amine 
such as trimethylamine, triethylamine and 

diisopropylethylamine, etc., a cyclic amine such as 
pyridine, etc. 

Examples of solvent having no adverse effect on the 

20 reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane and tetrahydrof uran, aromatic 
hydrocarbons such as benzene, toluene and xylene, esters 
such as ethyl acetate, halogenated hydrocarbons such as 
chloroform and dichloromethane, nitriles such as 

25 acetonitrile, amides such as N, N-dimethylf ormamide and N, N- 
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dimethylacetamide, and sulfoxides such as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
5 compound (LII) or a salt thereof employed as well as other 
reaction conditions, it is -100 to 100 °C, preferably -100 
to 50 °C. The reaction time is 5 minutes to 4 8 hours, 
preferably 5 minutes to 2 4 hours. 

The thus obtained compound (LIII) can be isolated and 
10 purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystalli zation, transfer dissolution and chromatography. 
Preparation of compound (LIV) or a salt thereof from 
15 compound (LIII) or a salt thereof can be carried out 
similar to preparation of compound (XXXXIV) in the scheme 
12. 

Preparation of compound (Iq) or a salt thereof, which 
is encompassed within compound (I) of the invention, from 
20 compound (LV) or a salt thereof can be carried out similar 
to preparation of compound (XXXXVI) in the scheme 12. 



(Scheme 15) 
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wherein Z 1 is oxygen, sulfur, -NR 6 -, -SO-, -S0 2 -, R 6 is same 
as R 2 defined above, and each of other symbols has meaning 
defined above. 

Compound (LVI) or salt thereof can be prepared from 
compound (LV) or salt thereof with hydrazine. 

In this reaction, 1 to 30 moles, preferably 3 to 10 
moles of hydrazine are employed per 1 mole of compound (LV) . 

Examples of solvent having no adverse effect on the 
reaction include water, alcohols such as methanol, ethanol, 
aromatic hydrocarbons such as benzene, toluene and xylene, 
ethers such as dioxane and tetrahydrof uran, esters such as 
ethyl acetate, nitriles such as acetonitrile, halogenated 
hydrocarbon such as chloroform and dichloromethane, amides 
such as N, N-dimethlf ormamide and N, N-dimethylacetamide, and 
sulfoxides such as dimethylsulf oxide . These solvents may be 
used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
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compound (LV) or a salt thereof employed as well as other 
conditions, it is 20 to 200 °C, preferably 20 to 100 °C. 
The reaction time is 1 hour to 96 hours, preferably 1 hour 
to 4 8 hours. 

5 The thus obtained compound (LVI) can be isolated and 

purified by the known, -isolating and purifying methods, for 
example, concentration under reduced pressure, extraction 
with solvent, crystallization, r eery stallizat ion, transfer 
dissolution and chromatography. 

10 Compound (LVII) or a salt thereof can be prepared by 

alkylation of compound (LVI) or a salt thereof with a 
halogenation agent . 

Examples of halogenation agent include phosphorous 
oxychloride, phosphorous trichloride, phosphorous 

15 pentachloride, chlorine, thionyl chloride. The halogenation 
agent is employed in an amount of 2 moles to excess per 1 
mole of compound (LVI) or as a solvent. 

Examples of solvent having no adverse effect on the 
reaction include aromatic hydrocarbons such as benzene, 

20 toluene and xylene, ethers such as dioxane and 
tetrahydrofuran, esters such as ethyl acetate, nitriles 
such as acetonitrile, halogenated hydrocarbon such as 
chloroform and dichlorome thane, amides such as N,N~ 
dimethlf ormamide and N, N-dime thy 1 ace t amide, and sulfoxides 

25 such as dimethylsulf oxide . These solvents may be used by 
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mixing at an appropriate ratio . 

While the reaction temperature may vary depending on 
compound (LVI) or a salt thereof employed as well as other 
conditions, it is 20 to 200 °C, preferably 20 to 150 °C . 
5 The reaction time is 10 minute to 12 hours, preferably 30 
minutes to 6 hours. 

The thus obtained compound (LVII) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration under reduced pressure, extraction 
10 with solvent, crystallization^ r ecr y s tall izat ion, transfer 
dissolution and chromatography. 

Compound (LVIII) or a salt thereof can be prepared by 
hydrolysis of compound (LVII) or a salt thereof. 

In this reaction, 1 to 50 moles, preferably 1 to 30 
15 moles of a base are employed per 1 mole of compound (LVII) 
or a salt thereof. 

A base may for example be an alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, alkaline 
earth metal hydroxide such as magnesium hydroxide and 
20 calcium hydroxide, an alkaline metal carbonate such as 
sodium carbonate and potassium carbonate, an alkaline metal 
hydrogen carbonate such as sodium hydrogen carbonate and 
potassium hydrogen carbonate - 

Examples of solvent having no adverse effect on the 
25 reaction include water, amides such as N, N~dimethlf ormamide 
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and N, N-dimethylacetamide, and sulfoxides such as 
dimethyl sulf oxide, ethers such as dioxane and 
tetrahydrof uran, aromatic hydrocarbons such as benzene, 
toluene and xylene. These solvents may be used by mixing 
5 at an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LVII) or a salt thereof employed as well as other 
conditions, it is 20 to 200 °C, preferably 20 to 150 °C . 
The reaction time is 15 minutes to 12 hours, preferably 30 
10 minutes to 6 hours. 

The thus obtained compound (LVII I) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration under reduced pressure, extraction 
with solvent, crystallization, reorystallization, transfer 
15 dissolution and chromatography. 

Compound (LX) or a salt thereof can be prepared by 
alkylation of compound (LVIII) or a salt thereof with R 2 L. 

In this reaction, 1 to 10 moles, preferably 1 to 5 
moles of R 2 L or a salt thereof and 1 to 5 mole, preferably 
20 1 to 3 moles of a base, are employed per 1 mole of compound 
(LVIII) or a salt thereof. 

A base may for example be an alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, alkaline 
earth metal hydroxide such as magnesium hydroxide and 
2 5 calcium hydroxide, an alkaline metal carbonate such as 
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sodium carbonate and potassium carbonate, an alkaline metal 
hydrogen carbonate such as sodium hydrogen carbonate and 
potassium hydrogen carbonate. 

Examples of solvent having no adverse effect on the 
5 reaction include amides such as N, N~d±methlf ormamide and 
~N , N-dimethylacetamide, and sulfoxides such as 

dimethylsulf oxide, ethers such as dioxane and 
-tetrahydrof uran, aromatic hydrocarbons such as benzene, 
toluene and xylene. These solvents may be used by mixing 
10 at an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LVIII) or a salt thereof employed as well as 
other conditions, it is 20 to 200 °C, preferably 20 to 150 
°C. The reaction time is 15 minute to 12 hours, preferably 
15 30 minutes to 6 hours. 

The thus obtained compound (LX) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration under reduced pressure, extraction 
with solvent, crystallization, recrystallization, transfer 
20 dissolution and chromatography. 

Compound (Ir) or a salt thereof, which is encompassed 
within compound (I) of the invention, can be prepared by 
reacting compound (LX) or a salt thereof with F^Z 1 !! . 

In this reaction, 1 to 5 moles, preferably 1 to 3 
25 moles of a compound represented R a Z 1 H or a salt thereof and 
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1 to 3 moles of a base are employed per 1 mole of compound 
(LX) . 

A base may for example be an alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, alkaline 
5 earth metal hydroxide such as magnesium hydroxide and 
calcium hydroxide, an alkaline metal carbonate such as 
sodium carbonate and potassium carbonate, an alkaline metal 
hydrogen carbonate such as sodium hydrogen carbonate and 
potassium hydrogen carbonate, an alkaline metal hydride 

10 such as sodium hydride, potassium hydride, etc., sodium 
amide, an alkoxide such as sodium metho:xide, sodium 
ethoxide, sodium tert-butoxide and potassium tert-but oxide, 
etc., organic base such as trimethylamine, triethylamine, 
pyridine, ISI-methylmorpholine, etc. 

15 Examples of solvent having no adverse effect on the 

reaction include water, amides such as N, N-dimethlf ormamide 
and N, N- clime thy lacet amide, and sulfoxides such as 
dimethyl sulfoxide, ethers such as dioxane and 
tetrahydrof uran, aromatic hydrocarbons such as benzene, 

20 toluene and. xylene. These solvents may be used by mixing 
at an appropriate ratio or may not be used. 

While the reaction temperature may vary depending on 
compound ( LX) or a salt thereof employed as well as other 
conditions, it is 20 to 250 °C, preferably 20 to 200 °C. 

25 The reaction time is 15 minute to 24 hours, preferably 30 
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minutes to 12 hours . 

The thus obtained compound (Ir) can be isolated and 
purified fc>y the known isolating and purifying methods, for 
example, concentration under reduced pressure, extraction 
5 with solvent, crystallization, r eery stallizat ion, transfer 
dissolution and chromatography. 

When Z 1 is -NR 5 - in R a Z 1 H, compound (Ir) ojc a salt 
thereof can be also prepared by reacting compound (LX) or a 
salt thereof in R a Z 1 H as a solvent with or without a base. 
10 When Z 1 is -SO- or -S02- in compound (Ir) or a salt 

thereof, v^hich is encompassed within (I) in the invention, 
can be preapared by oxidation of compound (Ir) or a salt 
thereof. In this oxidation, 1 to 10 moles, preferably 1 to 
5 moles of oxidation agent are employed per 1 mole of 
15 compound ( Ir) or a salt thereof. 

An oxidation agent is preferably hydrogen peroxide, 
organic peroxide such as 3-chloroperoxybezoj_c acid, 
peroxyacetic acid, etc., manganese (IV) oxide, or sodium 
metaperiodate . 

20 This reaction may be performed under acidic conditions. 

An acid employed may for example be an inorganic a.cid such 
as hydrocb.loric acid, sulfuric acid and nitric acid, etc., 
and ordina_ lly organic acid such as formic acid, acetic acid, 
trifluoroacetic acid and methanesulf onic acid, etc., as 

25 well as Lewis acid. 
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Examples of solvent having no adverse effect on the 
reaction include water, alcohols such as methanol and 
ethanol, ethers such as dioxane and tetrahydrof uraxi, 
halogenated hydrocarbon such as dichloromethane and 
5 chloroform, nitriles such as acetonitrile, amides such ^s 
N, N-dimethlf ormamide and N, N-dime thy lace t amide, and 
sulfoxides such as dimethylsulf oxide, and aromatic 
hydrocarbons such as benzene, toluene and xylene. These 
solvents may be used b-y mixing at an appropriate ratio. 

10 While the reaction temperature may vary depending on 

compound (Ir) or a saliz thereof employed as well as oth<er 
conditions, it is 0 to 200 °C, preferably 20 to 100 °C. Tine 
reaction time is 5 minutes to 2 4 hours, preferably 5 
minutes to 12 hours. 

15 The thus obtained compound (Ir) can be isolated and 

purified by the known isolating and purifying methods, for 
example, concentration under reduced pressure, extraction 
with solvent, crystallization, recrystallization, transfer 
dissolution and chromatography. 

20 Preparation of compound (LXI ) or a salt thereof from 

compound (LVII) or a salt thereof can be carried out 
similar to preparation of compound (Ir) described above. 

Preparation of compound (LXI I) or a salt thereof from 
compound (LXI) or a salt thereof can be carried out similar 

25 to preparation of compound (LVIII ) described above. 



WO 2005/099688 



PCT/US2005/013583 



101 



Preparation of compound (Ir) or a salt thereof from 
compound (LXII) or a. salt thereof can be carried out 
similar to preparation of compound (LX) described above. 



5 (Scheme 16) 



(reaction A) 
R*1 R b1 




or R a L + R b L ^ r 

(LXVl) 

wherein each of other symbols has a meaning defined above. 

Preparation of compound (LXIV) or a salt thereof from 
compound (LXIII) or a salt thereof can be carried out 
10 similar to preparation of compound (LVI) in scheme 15. 

Preparation of compound (LXV) or a salt thereof from 
compound (LXIV) or <=a salt thereof can be carried out 
similar to preparation of compound (LX) in scheme 15. 

Preparation of compound (Is) or a salt thereof , which 
15 is encompassed within compound (I) of the invention, from 
compound (LXV) or a salt thereof can be carried out similar 
to preparation of compound (la) in scheme 1. 

Preparation of compound (LXVl) or a salt thereof from 
compound (LXIV) or a salt thereof can be carried out 
20 similar to preparation of compound (la) in scheme 1. 
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Preparation of compound (Is ) or a salt thereof from 
compound (LXVI) or a salt thexeof can be carried out 
similar to preparation of compound (LX) in scheme 15. 

5 (Scheme 17) 

Rl R 8 r7 -m- r8 

X^X R Ar-W-B(OH) 2 Ki^^V 

* |f Ac ) ^ J jf Ac J 

R^V^eK 7 orAr-W-Sn"Bu 3 r2 ' Y^*^ 

O O ^ 

Ar 

(LXV1I) 

wherein R 7 , R 8 are hydrogen, or independently optionally 
substituted hydrocarbyl groups, or R 7 and R 8 may be 
optionally substituted cyclic form, and each of other 
10 symbols has a meaning defined above . 

When Q is carbon in compound (LXVI I) , compound (Is) 
or a salt thereof can be prepared from compound (LXVI I) or 
a salt thereof similar to preparation of compound (V) in 
scheme 1. 

15 When Q is nitrogen in compound (LXVI I) , compound (Is) 

or a salt thereof can be prepared by reacting compound 
(LXVII) with a boronic acid ArWB(OH) 2 or boronic acid 
esters or a salt thereof in the presence of an equivalent 
or a catalytic amount of copper catalyst, preferably 

2 0 copper (II) diacetate and a base with or without an oxidant 
according to the reported procedure (Tetrahedron Lett-, 42, 
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3415-3418 (2001)) and the modified methods . 



(Scheme 18) 




5 wherein R 9 is phenyl or optionally substituted phenyl, and 
each of the other symbols has a meanining defined above . 

Compound (LXIX) can be prepared by reacting compound 
(LXVIII) or a salt thereof with R 9 CHO. 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
10 a compound represented by R 9 CHO are employed per 1 mole of 
compound (LXVIII) or a salt thereof. 

Examples of solvent having no adverse effect on the 
reaction include water, alcohols such as methanol, ethanol, 
aromatic hydrocarbons such as benzene, toluene and xylene, 
15 ethers such as dioxane and tetrahydrof uxran, esters such as 
ethyl acetate, nitriles such as acetoni_trile, halogenated 
hydrocarbon such as chloroform and dichloromethane, amides 
such as N, N-dimethlf ormamide and N, N-dimethylacetamide, and 
sulfoxides such as dimethylsulf oxide . These solvents may be 
2 0 used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
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compound (LXVIII) or a salt thereof, it is -20 to 200 °C, 
preferably 0 to 100 °C. The reaction time is 5 minutes to 
4 8 hours, preferably 5 minutes to 2 4 hours. 

The thus obtained compound (LXIX) can be isolated and 
5 purified by the known isolating and purifying methods, for 
example, concentration under reduced pressure, extraction 
with solvent, crystallization, recrystalli zation, transfer 
dissolution and chromatography. 

Compound (LXX) or a salt thereof can be prepared by 
10 reacting compound (LXIX) or a salt thereof with ArWCHO. 

In this step, 1 to 5 moles, preferably 1 to 3 moles of 
a compound represent by ArWCHO are employed per 1 mole of 
compound (LXIX) or a salt thereof. 

This reaction may be performed under basic conditions. 
15 Examples of base are described above. 

Examples of solvent having no adverse effect on the 
reaction include water, alcohols such as methanol, ethanol, 
aromatic hydrocarbons such as benzene, toLuene and xylene, 
ethers such as dioxane and tetrahydrof uran , esters such as 
20 ethyl acetate, nitriles such as acetonitirile, halogenated 
hydrocarbon such as chloroform and dichloaz*ome thane, amides 
such as N, N-dimethlf ormamide and N, N-dime thy lace t amide, and 
sulfoxides such as dimethylsulf oxide - These solvents may be 
used by mixing at an appropriate ratio. 
25 While the reaction temperature may vary depending on 
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compound (LXIX) or a salt thereof, it is -20 to 200 °C, 
preferably 0 to 150 °C. The reaction time is 5 minutes to 
48 hours, preferably 5 minutes to 24 hours. 

Compound (LXXI) or a salt thereof from compound (LXX) 
5 or a salt thereof can be carried out similar to preparation 
of compound (LVII) in scheme 15. 

Preparation of compound (LXXI I) or a salt thereof can 
be carried out similar to the preparation of compound (XI) 
in scheme 3. 

10 Compound (LXXIII) or a salt thereof can be prepared by 

reacting a compound (LXXII) or a salt thereof under 
conditions for hydrogenolysis including phase transfer 
conditions, Pearlman' s catalyst, etc. 

In the present reaction, if needed, any solvents can 

15 be used as long as they do not inhibit the reaction. Inter 
alia, alcohols (e.g. Ci_ 3 alcohol such as methanol, ethanol, 
propanol and the like) , ethers (diethyl ether, diisopropyl 
ether, ethylene glycol dimethyl ether, tetrahycdrof uran, 
dioxane, etc.), or esters (ethyl acetate, etc.) are 

20 preferable. These solvents may be used by mixing at an 
appropriate ratio . 

The reaction temperature is 0 °C to 200 °C, p preferably 
20 °C to 100 °C. The reaction time is usually 0.5 to 48 
hours, preferably 1 to 16 hours. While a reaction is 

25 usually performed at atmospheric pressure, it can be 
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performed under pressure (3 to 10 atom) if necessary. 

While the amount of a catalyst employed may vary 
depending on the type of the catalyst employed^ it is 
usually 0.1 to 20% by weight based on an active 
intermediate or a salt thereof. 

Preparation of compounds (It) and (Iu) or a salt 
thereof , which is encompassed within compound (I) of the 
invention, from compound (LXXIII) can be carried out 
similar to preparation of compound (XXXXV) in scheme 12. 



(Scheme 19) 



Hal* O 




Hal' O O 
(LXXV) 



R 10 O 



Hal' O O 



R 11 N 3 




OR 1i 



Hah 
(LXXVI) 




O O Hal 
(LXXVI II) 



O O Hal 
(LXXIX) 




R lb 
\ 

M 



R 3 




O W 1 
Ar 

(Iv) 



ArB(OH) 2 orArSn"Bu 3 
or ArNH 2 




(LXXXI) 




(LXXXIl) 



R 1b L 



wherein Hal and Hal' is halogen, 



R' 



10 



is optionally 
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substituted hydrocarbyl, R l:L N 3 is an organic or inorganic 
azide, 12 R3P is a trialkyl- or triarylphosphine, R 13 is an 
amino protecting group. A protective group for an amino 
group may for example be an optionally substituted Ci_ 6 
alkylcarbonyl (for example. formyl, methylcarbonyl and 
ethylcarbonyl, etc.), phenylcarbonyl , a Ci- 6 

alkyloxycarbonyl (for example, methoxycarbonyl and 
ethoxycarbonyl, etc.), phenyloxycarbonyl (for example, 
benzoxycarbonyl) , C7-10 aralkylcarbonyl (for example, 
benzyloxycarbonyl) , trityl, phthaloyl, etc. A substituent 
on each of the groups listed above may be a halogen atom 
(for example, fluorine, chlorine, bromine and iodine, etc.) , 
a Ci-e alkylcarbonyl (for example, methylcarbonyl, 
ethylcarbonyl and butylcarbonyl, etc.). Each of the other 
symbols has meaning defined above. 

Compound (LXXV) can be prepared by alkylation of, 
compound (LXXIV) according to the procedure of Rathke et al . 
(J. Org. Chem. 1985, 50, 2622) and the modified methods. 

Compound (LXXVI) can be prepared via diazotization of 
compound (LXXV) . As a diazotizing agent, mesyl azide, 
tosyl azide, sodium azide, etc. are utilized. 

Examples of solvent having no adverse effect on the: 
reaction include water, nitriles such as acetonitrile, and 
halogenated hydrocarbon such as chloroform and 
dichloromethane. These solvents may be used by mixing at 
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an appropriate ratio . 

While the reaction temperature may vary depending on 
compound (LXXV) , it is -20 to 100 °C, preferably 0 to 50 °C. 
The reaction time is 5 minutes to 48 hours, preferably 5 
5 minutes to 24 hours. 

Compound (LXXVII) can be prepared by reacting compound 
(LXXVI) with a trialkyl- or triarylphosphine according to 
the procedure of Miyamoto et al. ( Chem. Phar. Bull. 1988 , 
36, 1321) and the modified methods. Examples of solvent 

10 having no adverse effect on the reaction include ethers 
such as dioxane, diisopropylether and tetrahydrof uran . 

While the reaction temperature may vary depending on 
compound (LXXVI), it is -20 to 100 °C, preferably 0 to 50 
°C. The reaction time is 5 minutes to 48 hours, preferably 
15 5 minutes to 10 hours. 

Compound (LXXIII) or a salt thereof can be prepared by 
cyclization of compound (LXXVII) under heating conditions. 

Examples of solvent having no adverse effect on the 
reaction include alcohols such as methanol and ethanol, 
20 ethers such as dioxane, tetrahydrof uran, tri (ethylene 
glycol) dimethyl ether and diphenyl ether, aromatic 
hydrocarbons such as benzene, toluene, xylene, and biphenyl, 
esters such as ethyl acetate, halogenated hydrocarbons such 
as chloroform and dichloromethane, nitriles such as 
25 acetonitrile, amides such as N, N-dimethylf ormamide and N,N- 
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dimethylacetamide, and sulfoxides such as dimethylsulf oxide , 
polyphosphate ester, and polyphosphoric acid. These 
solvents may be used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
5 compound (LXXVII) employed as well as other reaction 
conditions, it is -20 to 300 °C, preferably 50 to 250 °C. 
The reaction time is 5 minutes to 72 hours, preferably 5 
minutes to 4 8 hours . 

The thus obtained compound (LXXVTII) can be isolated 
10 and purified by the known isolating and purifying methods, 
for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 
Compound (LXXIX) or a salt thereof can be prepared by 
15 protecting the amino group utilizing standard organic 
chemistry as described by Greene et al . (Protective Groups 
in Organic Synthesis, 1991, Wiley Interscience) . 

Preparation of compound ( LXXX ) or a salt thereof from 
compound (LXXIX) or a salt thereof can be carried out 
2 0 similar to preparation of compound (XXXXVI) in scheme 12. 

Compound (LXXXI) or a salt thereof can be carried out 
similar to the preparation of compound (V) in scheme 1. 

Compound (LXXXI I) can be prepared utilizing standard 
organic chemistry as described by Green et al . (Protective 
25 Groups in Organic Synthesis, 1991, Wiley Interscience) . 
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Preparation of compound (Iv) or a salt thereof, which 
is encompassed within compound (I) of the invention, from 
compound (LXXXII) can be carried out similar to preparation 
of compound (XXXXV) in scheme 12. 

The thus obtained compound (Iv) can be isolated and 
purified by the known isolating and purifying methods , for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 



(Scheme 20) 

acylation 



or halogenation 
O OH " ° L d 



ArB(OH) 2 
or ArSn n Bu 3 



(LXXXItl) 



1) halogenation 



(LXXXIV) 



O Ar 
(LXXXV) 



R 3 L 



O Ar 
(LXXXVI) 



_ 3 R^ 

R a 'N 
n v 



2) R a R b NH 

O Ar 
(Iw) 

wherein L d is a halogen atom such as chlorine, bromine and 
iodine, etc, and a sulfonyloxy group such as 
trifluoromethanesulfonyloxy group and each of other symbols 
has a meaning defined above. 

Compound (LXXXIV) or a salt thereof can be prepared by 
acylation of compound (LXXXIII) or a salt thereof or 
conversion of the hydroxy group of compound (LXXXIII) or a 
salt thereof to a halogen. 
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An acylation reagent is preferably 

trif luorome thane sulf onic anhydride or 

trif luoromethanesulf onyl chloride . 

In this reaction, 1 to 5 moles, preferably 1 to 3 
5 moles of an acylation reagent and 1 to 10 moles, preferably 
1 to 5 moles of a base are employed per 1 mole of compound 
(LXXXIII) or a salt thereof. 

A base may for example be an alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, etc., an 

10 alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
alkaline metal carbonate such as sodium carbonate and 
potassium carbonate, etc., a cesium salt such as cesium 
carbonate, etc., an alkaline metal hydride such as sodium 

15 hydride and potassium hydride, etc., sodium amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 
ethoxide, sodium tert-butoxide and potassium tert-butoxide, 
etc., an amine such as trimethylamine, triethylamine and 
diisopropylethylamine, etc., a cyclic amine such as 

2 0 pyridine, etc. 

Examples of solvents having no adverse effect on the 
reaction include water, alcohols such as methanol and 
ethanol, ethers such as dioxane, tetrahydrof uran, diethyl 
ether and 1, 2-dimethoxyethane, aromatic hydrocarbons such 

2 5 as benzene, toluene and xylene, esters such as ethyl 
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acetate, halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile, ketones 
such as acetone, amides such as N, N-dimethylf ormamide, N,N- 
dime thy 1 ace t amide and l-methyl-2-pyrrolidinone and 
5 sulfoxides such as dimethylsulf oxide . These solvents may be 

used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LXXXIII) or a salt thereof employed as well as 
other reaction conditions, it is -20 to 200 °C, preferably 

10 -20 to 100 °C. The reaction time is 5 minutes to 48 hours, 

preferably 5 minutes to 24 hours. 

Examples of the halogenation agents include chlorine, 
bromine, iodine, thionyl chloride, thionyl bromide, 
sulfuryl chloride, oxalyl chloride, phosphorus trichloride, 

15 phosphorus tribromide, phosphorous pentachloride, 

phosphorous oxychloride, phosphorousoxy bromide, etc. 

Examples of solvents having no adverse effect on the 
reaction include, alcohols such as methanol and ethanol, 
ethers such as dioxane, tetrahydrof uran, diethyl ether and 

20 1, 2 -dime thoxye thane, aromatic hydrocarbons such as benzene, 

toluene and xylene, esters such as ethyl acetate, 
halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile, ketones 
such as acetone, amides such as N, N-dimethylf ormamide, 

2 5 N,N-dimethylacetamide and l-methyl-2-pyrrolidinone and 
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sulfoxides such as dimethylsulf oxide . These solvents may be 
used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LXXXIII ) or a salt thereof employed as well as 
5 other reaction conditions, it is -20 to 200 °C, preferably 
0 to 150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (LXXXIV) can be isolated 
and purified by the known isolating and purifying methods, 
10 for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
re crystallization, transfer dissolution and chromatography. 

Preparation of compound (LXXXV) or a salt thereof, 
which is encompassed within compound (I) of the invention, 
15 from compound (LXXXIV) or a salt thereof can be carried out 
similar to preparation of compound (V) in scheme 1. 

Compound (LXXXVI) or a salt thereof can be prepared by 
alkylation of compound (LXXXV) or a salt thereof with R 3 L . 

In this step, 1 to 20 moles, preferably 1 to 10 moles 
20 of R 3 L and 1 to 5 moles, preferably 1 to 3 moles of a base 
are employed per 1 mole of compound (LXXXV) or a salt 
thereof . 

A base may for example be an alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, etc., an 
25 alkaline metal hydride such as sodium hydride and potassium 
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hydride, etc., sodium amide, an alkaline metal alkoxide 
such as sodium methoxide, sodium ethoxide, sodium tert- 
butoxide and potassium tert-butoxide etc., an alkaline 
alkylsilazide such as lithium hexamethyldisilazide and 
5 sodium hexamethyldisilazide, etc. 

Examples of solvents having no adverse effect on the 
reaction include ethers such as dioxane, tetrahydrof uran, 
diethyl ether and 1 , 2-dimethoxyethane, aromatic 
hydrocarbons such as benzene, toluene and xylene, 

10 halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile, amides such 
as N , N-dimethylf ormamide, N, N-dimethylacetamide and 1- 
methyl-2-pyrrolidinone, and sulfoxides such as 

dimethylsulf oxide . These solvents may be used by mixing at 

15 an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LXXXV) or a salt thereof employed as well as 
other reaction conditions, it is -20 to 200 °C, preferably 
-20 to 100 °C. The reaction time is 5 minutes to 24 hours, 

20 preferably 5 minutes to 12 hours. 

The thus obtained compound (LXXXVI) can be isolated 
and purified by the known isolating and purifying methods, 
for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 

25 recrystallization, transfer dissolution and chromatography. 
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Compound (Iw) or a salt thereof, which is encompassed 
within compound (I) of the invention, can be prepared by 
halogenation of compound (LXXXVI) or a salt thereof with a 
halogenation reagent and amination of the halogenated 
5 compound or a salt thereof. Examples of the halogenation 
reagent include chlorine, bromine, iodine, N- 
chlorosuccinimide, A/-bromosuccinimide , and N- 

iodosuccinimide, etc . 

In the halogenation step, 1 to 10 moles, preferably 1 

10 to 5 moles of a halogenation reagent, 1 to large excess of 
a base and 0.01 to 2 moles, preferably 0.1 to 0.5 moles of 
an additive are employed per 1 mole of compound (LXXXVI) or 
a salt thereof. 

A base may for example be an alkaline metal hydroxide 

15 such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
alkaline metal carbonate such as sodium carbonate and 
potassium carbonate, etc., a cesium salt such as cesium 

20 carbonate, etc., an alkaline metal hydride such as sodium 
hydride and potassium hydride, etc., sodium amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 
ethoxide, sodium tert-butoxide and potassium tert-butoxide, 
etc., an amine such as trimethylamine, triethylamine and 

25 diisopropylethylamine, etc., a cyclic amine such as 
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pyridine, etc. 

An additive may for example be a peroxide such as 
benzoyl peroxide, etc., an acid such as hydrogen chloride, 
hydrogen bromide and acetic acid, etc. 
5 Examples of solvents having no adverse effect on the 

reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane, tetrahydrof uran, diethyl ether and 
1, 2 -dime thoxy ethane, aromatic hydrocarbons such as benzene, 
toluene and xylene, esters such as ethyl acetate, 

10 halogenated hydrocarbons such as tetrachloromethane, 
chloroform and dichloromethane, nitriles such as 
acetonitrile, ketones such as acetone, amides such as N,N- 
dimethylf ormamide, N, N~ dime thy la cet amide and l-methyl-2- 
pyrrolidinone, and sulfoxides such as dimethylsulf oxide . 

15 These solvents may be used by mixing at an appropriate 
ratio . 

While the reaction temperature may vary depending on 
compound (LXXXVI) or a salt thereof employed as well as 
other reaction conditions, it is -20 to 200 °C, preferably 
20 0 to 150 °C. The reaction time is 5 minutes to 24 hours, 
preferably 5 minutes to 12 hours. 

In the amination step, 1 mole to large excess of an 
amine can be employed per 1 mole of compound (LXXXVI) or a 
salt thereof . 

25 A base may for example be an alkaline metal hydroxide 
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such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
alkaline metal carbonate such as sodium carbonate and 
5 potassium carbonate, etc., a cesium salt such as cesium 
carbonate, etc. , an alkaline metal hydride such as sodium 
hydride and potassium hydride, etc., sodium amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 
ethoxide, sodium tert-butoxide and potassium tert-butoxide, 
10 etc., an amine such as trimethylamine, triethylamine and 
diisopropylethylamine, etc., a cyclic amine such as 
pyridine, etc. 

Examples of solvents having no adverse effect on the 
reaction include water, alcohols such as methanol and 

15 ethanol, ethers such as dioxane, tetrahydrof uran, diethyl 
ether and 1 , 2- dimethoxyethane , aromatic hydrocarbons such 
as benzene, toluene and xylene, esters such as ethyl 
acetate, halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile, ketones 

2 0 such as acetone, amides such as N, N-dimethylformamide, 
N, N-dimethylacetamide and l-methyl-2-pyrrolidinone, and 
sulfoxides such, as dimethylsulf oxide . These solvents may be 
used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 

25 compound (LXXXVI) or a salt thereof employed as well as 
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other reaction conditions, it is 0 to 200 °C, preferably 20 
to 150 °C. The reaction time is 5 minutes to 4 8 hours , 
preferably 5 minutes to 24 hours. 

The thus obtained compound (Iw) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 



(Scheme 21) 
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wherein R e is 



hydrogen, an optionally substituted 



hydrocarbyl group, an optionally substituted acyl and each 
of other symbols has a meaning defined above. 

Compound (LXXXVII) or a salt thereof can be prepared 
by imination of an aromatic amine or a salt thereof and 
ring construction from the imino ester or a salt thereof. 
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In the imination step, a reagent is preferably alkyl 
glyoxalate . 

In this reaction, 1 to 20 moles, preferably 1 to 10 
moles of alkyl glyoxalate are employed per 1 mole of an 
5 aromatic amine or a salt thereof. 

A base may for example be an alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potass iuiiri hydrogen carbonate, etc., an 

10 alkaline metal carbonate such as sodium carbonate and 
potassium carbonate, etc., a cesium salt such as cesium 
carbonate, etc., an alkaline metal hydride such as sodium 
hydride and potassium hydride, etc., sodium amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 

15 ethoxide, sodium tert-butoxide and potassium t ert-butoxide , 
etc., an amine such as trimethylamine, triethylamine and 
diisopropylethylamine, etc., a cyclic amine such as 
pyridine, etc. 

Examples of solvents having no adverse effect on the 

20 reaction include alcohols such as methanol and ethanol, 
ethers such as dioxane, tetrahydrof uran, diethyl ether and 
1, 2-dimethoxyethane, aromatic hydrocarbons such as benzene, 
toluene and xylene, esters such as ethyl acetate, 
halogenated hydrocarbons such as chloroform and 

25 dichloromethane, nitriles such as acetonitrile, amides such 
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as N, N-dimethylf ormamide, N, N-dimethylacetamide and 1- 
methyl-2-pyrrolidinone, and sulfoxides such as 

dimethylsulf oxide . These solvents may be used by mixing at 
an appropriate ratio. 
5 While the reaction temperature may vary depending on 

compound ( LXXXVI I ) or a salt thereof employed as well as 
other reaction conditions, ±t is 0 to 200 °C, preferably 20 
to 100 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

10 In the ring construction step, a reagent is preferably 

tosylmethylisocyanide . 

In this reaction, 1 to 10 moles, preferably 1 to 5 
moles of tosylmethylisocyanide are employed per 1 mole of 
the imino ester or a salt thereof. 

15 A base may for example be an alkaline metal hydroxide 

such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
alkaline metal carbonate such as sodium carbonate and 

20 potassium carbonate, etc., a cesium salt such as cesium 
carbonate, etc., an alkaline metal hydride such as sodium 
hydride and potassium hydride, etc., sodium amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 
ethoxide, sodium tert-butoxide and potassium tert-but oxide 

25 etc., an amine such as tr ±me thy 1 amine , triethylamine and 
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diisopropylethylamine, etc., a cyclic amine such as 
pyridine, etc. 

Examples of solvents having no adverse effect on the 
reaction include, alcohols such as methanol and ethanol, 
5 ethers such as dioxane, tetrahydrofuran, diethyl ether and 
1, 2-dimethoxyethane, diethyl ethex and 1 , 2 -dime thoxye thane , 
aromatic hydrocarbons such as benzene, toluene and xylene, 
esters such as ethyl acetate, halogenated hydrocarbons such 
as chloroform and dichloroitiethane, nitriles such as 
10 acetonitrile, ketones such as acetone, amides such as N,N~ 
dimethylf ormamide, N, N-dimethylacetamide and 1 -methyl -2 - 
pyrrolidinone, and sulfoxides smch as dimethylsulf oxide . 
These solvents may be used by mixing at an appropriate 
ratio . 

15 While the reaction temperature may vary depending on 

the imino ester or a salt thereof employed as well as other 
reaction conditions, it is -20 to 200 °C, preferably 0 to 
150 °C. The reaction time is 5 minutes to 24 hours, 
preferably 5 minutes to 12 hours . 

2 0 The thus obtained compound (LXXXVII) can be isolated 

and purified by the known isolating and purifying methods, 
for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 

2 5 Preparation of compound (LXXXVIII) or a salt thereof 
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from compound (LXXXVII) or a salt thereof can be carried 
out similar to preparation of compound (IV) in scheme 1. 

Compound (LXXXVIX) or a salt thereof can be prepared 
by hydrolysis of compound (LXXXVII I) or a salt thereof 
5 under base conditions or acidic conditions. 

Examples of bases include alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
10 alkaline metal carbonate such as sodium carbonate and 

potassium carbonate, etc., a cesium salt such as cesium 
carbonate, etc. 

Examples of acids include an inorganic -acid such as 
hydrochloric acid, sulfuric acid and nitric acid, etc., and 
15 an ordinary organic acid such as formic acid, acetic acid, 

trif luoroacetic acid and methanesuXf onic acid, etc. as well 
as a Lewis acid. 

In this reaction, 1 to large excess of a base or an 
acid is employed per 1 mole of compound (LXXXVII I) or a 
20 salt thereof. 

Examples of solvents having no adverse effect on the 
reaction include water, alcohols such as methanol and 
ethanol, ethers such as dioxane, tetrahydrofuran, diethyl 
ether and 1, 2-dimethoxyethane, aromatic hydrocarbons such 
25 as benzene, toluene and xylene, esters such as ethyl 
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acetate, halogenated hydrocarbons such as chloroform and 
dictiloromethane, nitriles such as acetonitrile, amides such 
as N, N-dimethylf ormamide, N, N-dimethyla.cetamide and 1- 
mettiyl~2-pyrrolidinone, and sulfoxides such as 

5 dimethylsulf oxide . These solvents may be used by mixing at 
an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LXXXVIX) or a salt thereof employed as well as 
other reaction conditions, it is -20 to 200 °C, preferably 

10 0 to 100 °C . The reaction time is 5 minutes to 24 hours, 
preferably 5 minutes to 12 hours. 

The thus obtained compound (LXXXVIX) can be isolated 
and purified by the known isolating and purifying methods, 
for example, concentration, concentration under reduced 

15 pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography. 
Compound (LXXXX) or a salt thereof can be prepared by 
halogenation of compound (LXXXVIX) or a salt thereof. 

Compound (LXXXX) or a salt thereof can be prepared by 

20 condensation of a suitable reactive derivative of compound 
(LXXXVIX) or a salt thereof with EWGCH 2 R e - 

The suitable reactive derivative at a carboxyl group 
of compound (LXXXVIX) or the salt therepof may for example 
be an acid halide such as acid chloride, etc., an acid 

25 anhydride or a mixed acid anhydride with an acid such as 
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substituted phosphoric acid such as dialkylphosphoric acid, 
phenylphosphoric acid, diphenylphosphoxic acid, 

dibenzylphLOsphoric acid, halogenated phosphoric acid, etc., 
dialkylphosphorous acid, sulfurous acid, thiosulfuric acid, 
sulfuric acid, sulfonic acid such as methanesulfonic acid, 
etc., ald_phatic carboxylic acid such as acetic acid, 
propionic acid, butyric acid, isobutyric acid, pivalic acid, 
pentanoic acid, isopentanoic acid, trichloroacetic acid, 
etc. or aromatic carboxylic acid such as benzoic acid, 
etc.; symmetric acid anhydride, activated amide with a 
heteroaryl. compound such as 4-substituteci imidazole, 
dimethylpyrazole, triazole, tetrazole, etc., an activated 
ester such as cyanomethylester , methoxymethyl ester, 
dimethyl iminome thy 1 ester, vinyl ester, propargyl ester, p~ 
nitrophenyl ester, trichlorophenyl ester, pent achlorophenyl 
ester, mesylphenyl ester, phenylazophenyl ester, phenyl 
thioester, p-nitrophenyl ester, p-cresyl. thioester, 
carboxylmethyl thioester, pyranyl ester, pyridyl ester, 
piperidyl ester, 8-quinolyl thioester, etc., an ester with 
N-hydroxy compound such as N, N-dimethylhydaroxyamine, 1- 
hydroxy-2 — (1H) -pyridone, N-hydroxysuccinimide, N— 

hydroxyphizhalimide , 1-hydroxy-lH-benzotriazole , etc. These 
reactive derivatives can be arbitrarily selected depending 
on a kind of compound (LXXXVIX) to be used. Examples of 
the suitable reactive derivative of compound (LXXXVIX) 
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include alkali metal salts such as sodium salt, potassium 
salt, etc., alkaline earth metal salts such as calcium salt, 
magnesium salt, etc., and basic salts such as organic base 
salts such as ammonium salt, trimethylamino salt, 
5 triethylamd_ne salt, pyridine salt, picoline salt, 
dicyclohex^lamine salt, N, N-dibenzylethylenediamine salt , 
etc, and can be prepared by conventional conditions. 

In this reaction, 1 to 20 moles, preferably 1 to 10 
moles of EWGCH 2 R e is employed per 1 mole of compound 

10 (LXXXVIX) or a salt thereof. 

A base may for example be an alkaline metal hydride 
such as sodium hydride and potassium hydride, etc. , sodium 
amide, an alkaline metal alkoxide such as sodium methoxide, 
sodium ethoxide, sodium tert-butoxide and potassium tert- 

15 butoxide, etc., an alkyl lithium such as n-butyl lithium, 
sec-butyl ILithium and tert-butyl lithium, etc., a. Grinard 
reagent such as methylmagnesium chloride, methylrnagnesium 
bromide and ethylmagnesium bromide, etc. 

Examples of solvents having no adverse effect on the 

20 reaction include ethers such as dioxane, tetrahydrof uran, 
diethyl ether and 1 , 2-dimethoxyethane, aromatic 

hydrocarbons such as benzene, toluene and xylene, 
halogenateci hydrocarbons such as chloroform and 
dichlorome -thane , nitriles such as acetonitrile, amides such 

25 as N, N-dlinethylf ormamide, N, N-dimethylacetaitiide and 1- 
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methyl-2-pyrrolidinone^ and sulfoxides such as 

dimethylsulf oxide . These solvents may be used by mixing ait 
an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LXXXVIX) or a salt thereof employed as well as 
other reaction conditions, it is -80 to 100 °C, preferably 
-80 to 50 °C. The reaction time is 5 minutes to 24 hours, 
preferably 5 minutes to 12 hours . 

The thus obtained compound (LXXXX) can be isolated and 
purified by the known isolating and purifying methods, for 
example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrys t alii zat ion, transfer dissolution and chromatography. 

Compound (LXXXXI) or a salt thereof can be prepared toy 
condensation of compound (LXXXX) or a salt thereof with 
trialkylorthof ormate and amination of the alkoxymethylene 
compound or the salt ttoerof with R lb NH 2 - 

Examples of trialkylorthof ormate include 

trimethylorthof ormate and triethylorthof ormate, etc. 

In the first reaction, an additive may for example toe 
an inorganic acid suchi as hydrochloric acid, sulfuric acid 
and nitric acid, etc., an organic acid such as formic acid, 
acetic acid, trif luoroacetic acid, methanesulf onic acid, 
benzenesulf onic acid, toluenesulf onic acid, oxalic acid, 
fumaric acid, maleic acid and tartaric acid, etc., acid 



WO 2005/099688 



PCT/US2005/013583 



127 

anhydride such as acetic anhydride, etc., as well as a 
Lewis acid. 

In this reaction, 1 to large excess of 
trialkylorthof ormate and catalytic amount to 5 moles of an 
5 additive are employed per 1 mole of compound (LXXXX) or a 
salt thereof. 

Solvents having no adverse effect on the reaction may 
be employed. Examples of solvents may include alcohols such 
as methanol and ethanol, ethers such as dioxane, 

10 tetrahydrofuran, diethyl ether and 1, 2-dimethoxyethane, 
aromatic hydrocarbons such as benzene, toluene and xylene, 
esters such as ethyl aoetate, halogenated hydrocarbons such 
as chloroform and dichloromethane , nitriles such as 
acetonitrile, amides such as N, N-dimethylf ormamide, N,N- 

15 dimethylacet amide and l-methyl-2-pyrrolidinone, and 
sulfoxides such as dimethylsulf oxide . These solvents may be 
used by mixing at an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LXXXX) or a. salt thereof employed as well as 

20 other reaction conditions, it is 0 to 200 °C, preferably 0 
to 150 °C. The reaction time is 5 minutes to 24 hours, 
preferably 5 minutes to 12 hours. 

In amination reaction, 1 to 10 moles, preferably 1 to 
5 moles of R lb NH 2 is employed per 1 mole of compound (LXXXX) 

25 or a salt thereof. 
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Solvents having no adverse effect on the reaction may- 
be employed. Examples of solvents may include water, 
alcohols such as methanol and ethanol, ethers such as 
dioxane, tetrahydrof uran, dimethyl ether and 1,2- 
5 dimethoxyethane , aromatic hydrocarbons such as benzene, 
toluene and xylene, esters such as ethyl acetate, 
halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile, amides such 
as N, N-dimethylf ormamide, N, N— dimethylacetamide and 1- 

10 methyl -2 -pyrrolidinone, and sulfoxides such as 

dimethylsulf oxide . These solvents may be used by mixing at 
an appropriate ratio. 

While the reaction temperature may vary depending on 
compound (LXXXX) or a salt thereof employed as well as 

15 other reaction conditions, it is -20 to 100 °C, preferably 
0 to 100 °C. The reaction time is 5 minutes to 24 hours, 
preferably 5 minutes to 12 hours . 

The thus obtained compound. (LXXXXI) can be isolated 
and purified by the known isolating and purifying methods, 

20 for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
r eery stallizat ion, transfer dissolution and chromatography. 

Compound ( LXXXXI I ) or a salt thereof can be prepared 
by cyclization of compound (LXXXXI) or a salt thereof. 

25 In this reaction, 1 to 10 moles, preferably 1 to 5 
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moles of a base is employed per 1 mole of compound (LXXXXI) 
or a salt thereof. 

A base may for example be an alkaline metal hydroxide 
such as sodium hydroxide and potassium hydroxide, etc., an 
5 alkaline metal hydrogen carbonate suchi as sodium hydrogen 
carbonate and potassium hydrogen carbonate, etc., an 
alkaline metal carbonate such as sodium carbonate and 
potassium carbonate, etc., a cesium salt such as cesium 
carbonate, etc., an alkaline metal hyciride such as sodium 

10 hydride and potassium hydride, etc. , sodium amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 
ethoxide, sodium tert-butoxide and potassium tert-but oxide, 
etc., an amine such as trimethylamine, triethylamine and 
diisopropylethylamine, etc., a cycl_ic amine such as 

15 pyridine, etc. 

Examples of solvents may incluide ethers such as 
dioxane, tetrahydrof uran, diethyl ether and 1,2- 
dimethoxye thane, aromatic hydrocarbon s such as benzene, 
toluene and xylene, esters such as ethyl acetate, 

20 halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile , amides such 
as N,N-dimethylformamide, N, N-dimethylacetamide and 1- 
methyl-2-pyrrolidinone, and sulfoxides such as 

dimethylsulf oxide. These solvents may be used by mixing at 

25 an appropriate ratio. 
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While the reaction temperature may vary depending on 
compound (LXXXXI) or a salt thereof employed as well as 
other reaction conditions, it is 0 to 250 °C, preferably 20 
to 200 °C . The reaction time is 5 minutes to 24 hours, 
5 preferably 5 minutes to 12 hours. 

The thus obtained compound ( LXXXXI I) can be isolated 
and purified by the known isolating and purifying methods, 
for example, concentration, concentration under reduced 
pressure, extraction with solvent , crystallization, 
10 recrystallization, transfer dissolution and chromatography. 

Preparation of compound (Ix) or a salt thereof, which 
is encompassed within compound (I) of the invention, from 
compound (LXXXXI I) or a salt thereof can be carried out 
similar to preparation of compound (XXXXVI) in scheme 12. 

15 



(Scheme 22) 




(lxxxxvi i) (iy) 
wherein each of symbols has a meaning defined above. 

Compound ( LXXXXI V) or a salt thereof can be prepared 
20 by cyclization of compound (LXXXXIII ) or a salt thereof 
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with LCH 2 COR 4 . 

In this reaction, 1 to 10 moles, preferably 1 to 5 
moles of LCH 2 COR 4 are employed per 1 mole of compound 
(LXXXXIII) or a salt thereof. 
5 A base may for example be an alkaline metal hydroxide 

such as sodium hydroxide and potassium hydroxide, etc., an 
alkaline metal hydrogen carbonate such as sodium hydrogen 
carbonate and potassium hydrogen carbonate^ etc., an 
alkaline metal carbonate such as sodium ca xbonate and 

10 potassium carbonate, etc., a cesium salt suclti as cesium 
carbonate, etc., an alkaline metal hydride such as sodium 
hydride and potassium hydride, etc., sodiuin_ amide, an 
alkaline metal alkoxide such as sodium methoxide, sodium 
ethoxide, sodium tert-but oxide and potassium te nrt-butoxide , 

15 etc., an amine such as trimethylarrtine , triethylamine and 
diisopropylethylamine, etc., a cyclic amiae such as 
pyridine , etc . 

Examples of solvents having no adverse effect on the 
reaction include water, alcohols such as iaethanol and 

20 ethanol, ethers such as dioxane, tetrahydrof uzran, diethyl 
ether and 1, 2-dimethoxyethane, aromatic hydrocarbons such 
as benzene, toluene and xylene, esters such as ethyl 
acetate, halogenated hydrocarbons such as chloroform and 
dichloromethane, nitriles such as acetonitrile, amides such 

25 as N, N-dimethylf ormamide, N, N-dimethylacetamide and 1- 
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methyl-2-pyrrolidinone, and sulfoxides such as 

dimethyl sulf oxide . These solvents may be used by mixing at 
an appropriate ratio. 

While the reaction temperature may vary depending on 
5 compound (LXXXXIII) or a salt thereof employed as well as 
other reaction conditions, it is 0 to 200 °C, preferably 20 
to 150 °C. The reaction time is 5 minutes to 48 hours, 
preferably 5 minutes to 24 hours. 

The thus obtained compound (LXXXXIV) can be isolated 
10 and purified by the known isolating and purifyirxg methods, 
for example, concentration, concentration under reduced 
pressure, extraction with solvent, crystallization, 
recrystallization, transfer dissolution and chromatography . 
Compound (LXXXXV) or a salt thereof can be prepared 
15 from compound (LXXXXIV) according to the procedure 
described in J. Med. Chem. , 35, 4450 (1992) or thie modified 
methods . 

Preparation of compound (LXXXXVI) or a salt thereof 
from compound (LXXXXV) or a salt thereof can be carried out 
2 0 similar to preparation of compound (XVI) in scheme 4. 

Compound (LXXXXVI I) or a salt thereof can be prepared 
from compound (LXXXXVI) or a salt thereof similar to 
preparation of compound (la) in scheme 1. 

Preparation of compound (Iy) or a salt thereof, which 
25 is encompassed within compound (I) of the invention, from 
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compound (LXXXXVII) or a salt thereof can be carried out 
similar to preparation of compound (V) in scheme 1. 

A starting compound for compound (I) according to the 
5 invention may be in a form of a salt, including a salt with 
an inorganic acid (for example, hydrochloric acid, 
phosphoric acid, hydrobromic acid and sulfuric acid, etc.) 
and a salt with an. organic acid (for example, acetic acid, 
formic acid, propionic acid, fumaric acid, maleic acid, 

10 succinic acid, tartaric acid, citric acid, malic acid, 
oxalic acid, benzoic acid, methanesulf onic acid and 
benzenesulf onic acid, etc.). When any of these compounds 
carries an acidic group such as -COOH, etc., a salt with an 
inorganic base (for example, an alkaline metal or an 

15 alkaline earth metal such as sodium, potassium, calciixm and 
magnesium, ammonia, etc.) or with an organic base (for 
example, tri-Ci-3 alkylamine such as triethylamine, etc.) 
may be formed. 

In each of the reactions described above, whten a 

20 starting compound carries as a substituent an amino group, 
a carboxyl group or a hydroxyl group, then such group is 
derivatized with a protective group employed ordinarily in 
peptide chemistry, which is cleaved after a reaction if 
desired to yield an intended compound. 

25 A protective group for an amino group may for example 
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be an optionally substituted Ci_ 6 alkylcarbonyl (for example, 
formyl, methylcarbonyl and e thylcarbonyl , etc.)/ 
phenylcarbonyl, a Ci- 6 alkyloxycarbonyl (for example, 
methoxycarbonyl and ethoxycarbonyl, etc.), 

5 phenyloxycarbonyl (for example, benzoxycarbonyl) , C7-10 
ar alkylcarbonyl (for example, benzyloxycarbonyl) , trityl, 
phthaloyl, etc. A substituent on each of the groups listed 
above may be a halogen atom (for example, fluorine, 
chlorine, bromine and iodine, etc.), a Ci- 6 alkylcarbonyl 

10 (for example, methylcarbonyl, ethylcarbonyl and 

butylcarbonyl, etc.) and a nitro group, which may occur 1 
to about 3 times . 

A protective group for a carboxyl group may for 
example be an optionally substituted Ci_ 6 alkyl (for example, 

15 methyl, ethyl, n-propyl, i-propyl, n-butyl and t-butyl, 
etc.), phenyl, trityl and silyl, etc. A substituent on each 
of the groups listed above may be a halogen atom (for 
example, fluorine, chlorine, bromine and iodine, etc.), a 
C1-6 alkylcarbonyl (for example, formyl, methylcarbonyl, 

20 ethylcarbonyl and butylcarbonyl, etc.) and a nitro group, 
which may occur 1 to about 3 times . 

A protective group for a hydroxyl group may for 
example be an optionally substituted Ci_ 6 alkyl (for example, 
methyl, ethyl, n-propyl, i-propyl, n-butyl and tert-butyl, 

25 etc.), phenyl, a C7-10 aralkyl (for example, benzyl, etc.), 



WO 2005/099688 



PCT/US2005/013583 



135 

a Ci-6 alkylcarbonyl (for example, formyl, methylcarbonyl 
and ethylcarbonyl , etc.) , phenyloxycarbonyl (for example, 
benzoxycarbonyl , etc.), C7-10 ar alkylcarbonyl (for example, 
benzyloxycarbonyl , etc.), pyranyl, furanyl, silyl, etc. A 
5 substituent on each of the groups listed above may be a 
halogen atom (for example, fluorine, chlorine, bromine and 
iodine, etc.), a Ci- 6 alkyl, phenyl, a C7-10 aralkyl, nitro, 
etc., which may occur 1 to about 4 times. 

A method for cleaving a protective group is a method 
10 known per se or an analogous method, such as a treatment 
for example with an acid, a base, a reduction, UV light, 
hydrazine, phenylhydrazine, sodium N-methyldithiocarbamate, 
tetrabutyl ammonium fluoride, palladium acetate, etc. 

15 The pharmaceutical composition containing compound (I) 

of the present invention is expected to be useful in the 
treatment and prevention of diseases, in which CRF is 
involved, such as major depression, postpartum depression, 
suppression symptom, mania, anxiety, generalized anxiety 

20 disorder, panic disorder, phobia, obsessive-compulsive 

disorder, post psychic trauma stress disorder, Tourette's 
syndrome, autism, passion disorder, adjustment disorder, 
dysthymic disorder, sleep disorder, insomnia, bipolar 
disorder, circulatory disease, neurosis, schizophrenia, 

25 digestive ulcer, irritable bowl syndrome, ulcerative 
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colitis, Crohn's disease, diarrhea, constipation, 
postoperative ileus, gastrointestine dysfunction and 
nervous vomiting associated with stress, Alzheimer's 
disease, Alzheimer's type senile dementia, nervous 
5 degenerated disease such as Parkinson' s disease and 
Huntington's disease, multi-inf arct dementia, senile 
dementia, nervous orexia inactivity, hyperphagia and other 
ingestion disorder, obesity, diabetes, alcohol dependency, 
pharmacophinia, drug withdrawal, migraine, stress headache, 

10 tension headache, ischemic nervous disorder, nervous 

disorder, cerebral paralysis, progressive supranuclear 
palsy, amyotrophic lateral sclerosis, multiple sclerosis, 
muscular convulsion, chronic fatigue syndrome, glaucoma, 
Meniere syndrome, autonomic imbalance, alopecia, 

15 hypertension, cardiovascular disorder, tachycardia, 

congestive heart attack, hyperplea, bronchial asthma, apnea, 
infant sudden death syndrome, inflammatory disorder, pain, 
allergic disorder, impotence, menopausal disorder, 
fertilization disorder, infertility, cancer, immune 

2 0 function abnormality at HIV infection, immune functional 
abnormality due to stress, cerebrospinal meningitis, 
acromegaly, incontinence or osteoporosis. 

Compound (I) of the present invention can be 
formulated with a pharmaceutically acceptable carrier and 

25 can be orally or parenterally administered as solid 
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formulations such as tablets, capsules, granules, powders, 
or the like; or liquid formulations such as syrups, 
injections, or the like. Also, there can be prepared 
formulations for transdermal administration such as 
patchings, cataplasms, ointments (including creams), 
plasters, tapes, lotions, liquids and solutions, 
suspensions, emulsions, sprays, and the like. 

As for a pharmaceutically acceptable carrier, a 
variety of organic or inorganic carrier substances, which 
have been conventionally employed as formulation materials, 
is used and compounded as a bulking agent, a lubricant, a 
binding agent, and a disintegrator in solid formulations; a 
vehicle, a solubilizing agent, a suspending agent, an 
isotonicity agent, a buffering agent, and an analgesic in 
liquid formulations. If necessary, formulation excipients 
such as a preservative, an antioxidant, a stabilizer, a 
coloring agent, a sweetening agent, and the like can be 
used. 

Preferred examples of the bulking agent include 
lactose, sucrose, D-mannitol, starch, crystalline cellulose, 
light anhydrous silicic acid, and the like. Preferred 
examples of the lubricant include magnesium stearate, 
potassium stearate, talc, colloidal silica, and the like. 
Preferred examples of the binding agent include crystalline 
cellulose, a-starch, sucrose, D-mannitol, dextrin, 
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hydroxypropyl cellulose, hydroxypropylmethyl cellulose , 
polyvinyl pyrrolidone, and the like. Preferred examples of 
the disintegrator include starch, carboxymethyl cellulose, 
calcium carboxymethyl cellulose, croscarmellose sodium, 
5 sodium carboxymethyl starch, low-substituted hydroxypropyl 
cellulose, and the like. Preferred examples of the vehicle 
include water for injection, alcohol, propylene glycol, 
macrogol, sesame oil, corn oil, and the like. 

If necessary, for the purpose of taste masking, 
10 enteric coating, or prolonged action, oral formulations can 
be prepared by coating by a per se known method. Examples 
of this coating agent include hydroxypropylmethyl cellulose, 
ethyl cellulose, hydroxymethyl cellulose, hydroxypropyl 
cellulose, polyoxyethylene glycol, Tween 80, Pluronic F68 
15 [polyoxyethylene (160) polyoxypropylene (30) glycol], 

cellulose acetate phthalate, hydroxypropylmethyl cellulose 
phthalate, hydroxymethyl cellulose acetate phthalate, 
Eudragit (manufactured by Rohm Company, methacrylic acid- 
acrylic acid copolymer), and the like. 
20 Preferred examples of the solubilizing agent include 

polyethylene glycol, propylene glycol, benzyl benzoate, 
ethanol, trisamiomethane, cholesterol, triethanolamine, 
sodium carbonate, sodium citrate, and the like. Preferred 
examples of the suspending agent include surface active 
25 agents such as stearyl triethanolamine, sodium lauryl 
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sulfate, laurylaminopropionic acid, lecithin, benzalkonium 
chloride, benzethonium chloride, glycerin monostearate, and 
the like; hydrophilic, high molecular substances such as 
polyvinyl alcohol, polyvinyl pyrrolidone, sodium 
5 carboxymethyl cellulose, methyl cellulose, hydroxymethyl 

cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, 
and the like; and so on. Preferred examples of the 
isotonicity agent include sodium chloride, glycerin, D- 
mannitol, and the like. Preferred examples of the 

10 buffering agent include buffer solutions of a phosphate, an 

acetate, a carbonate, a citrate, or the like. Preferable 
examples of the analgesic include benzyl alcohol and the 
like. Preferred examples of the preservative include 
paraoxybenzoic acid esters, chlorobutanol , benzyl alcohol, 

15 phenethyl alcohol, dehydroacetic acid, sorbic acid, and the 

like. Preferred examples of the antioxidant include 

sulfites, ascorbic acid, and the like. 

The following examples and experiments describe the 
20 manner and process of making and using the present 

invention and are illustrative rather than limiting. It is 
to be understood that there may be other embodiments which 
fall within the spirit and scope of the present invention 
as defined by the claims appended hereto. 
25 Example 1 
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3- (2, 4-Dimethylphenyl) -5- (dipropylamino) -1-methylpyridin- 
2 ( IB) -one 




l-]Methyl-5-nitropyridin-2 (1H) -one 

To a mixture containing 20.0 ml (211.40 mmol) of 
dimethyl sulfate and 4 5 ml of 3N sodium hydroxide was added 
4.00 g (28.55 mmol) of 2 -hydroxy- 5-nitropyridine in 
portions over 15 min. After complete addition, the 
reaction was allowed to stir at 25 °C overnight. The 
reaction was acidified with IN HC1 and the solids filtered, 
washed with ethanol and dried to afford 1.31 g (29.77%) of 
product . 

*H NMR (CDC1 3 ) 5: 3.67 (s, 3H) , 6.57 (d, J = 10 Hz, 1H) , 
8.10 (d, J = 10 Hz, 1H) , 8,64 (s, 1H) 

3-Bromo-l-methyl-5-nitropyridin-2 (1H) -one 

To a solution containing 0.55 g (3.57 mmol) of 1- 
methyl-5-nitropyridin-2 (1H) -one in 10 ml of N,N- 
dixnethylf ormamide under a nitrogen atm. was added 0.76 g 
(4.27 mmol) of N-bromosuccinimide . The reaction was 

allowed to stir at 25°C overnight. The reaction was 
diluted with dichloromethane and washed with water. The 
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organic phase was dried over magnesium sulfate. Filtration, 
removal of solvent and purification of the residue via 
biotage eluting with 70% ethyl acetate/hexanes gave 0.60 g 
(72.15%) of product as a white solid. 
5 X H NMR (CDC1 3 ) 5: 3.75 (s, 3H) , 8.53 (d, J = 2.8 Hz, 1H) , 
8.65 (d, J - 2.8 Hz, 1H) 

3- (2, 4-Dimethylphenyl) -l-methyl-5-nitropyridin-2 {1H) -one 

A mixture containing 0.40 g (1.72 mmol) of 3-bromo-l- 

10 methyl-5-nitropyridin~2 (1H) -one, 0.39 g (2.60 mmol) of 2,4- 
dimethylphenyl boronic acid, 0.7 0 g (5.06 mmol) of 
potassium carbonate, 0.31 ml (17.22 mmol) of water, and 
0.99g (0.86 mmol) of 

tetrakis (triphenylphosphine) palladium(O) in 80 ml of 

15 dioxane was heated to 90 °C under a nitrogen atm. overnight. 

The reaction was cooled to room temperature, diluted with 
ethyl acetate and washed with saturated sodium bicarbonate. 
The organic phase was dried over magnesium sulfate. 
Filtration, removal of solvent and purification of the 

20 residue via biotage eluting with 60% ethyl acetate/hexanes 
gave 0.37 g (82.55%) of product. 

1 H NMR (CDCI3) 5: 2.19 (s, 3H) , 2.35 (s, 3H) , 3.71 (s, 3H) , 
7.03 - 7.09 (m, 3H) , 8.06 (d, J - 3.2 Hz, 1H) , 8.66 (d, J = 
3.2 Hz, 1H) 

25 



WO 2005/099688 



PCT/US2005/013583 



142 

5-Amino-3- (2, 4-dimethylphenyl) -l-methylpyridin-2 (1H) -one 

To a solution containing 0-17 g (0.66 mmol) of 3-(2,4- 
dimethylphenyl) -l-methyl-5-nitropyridin-2 (1H) -one in 50 ml 
of ethanol was added 0.10 g of 10% palladium on carbon 
5 (Degussa type; 50% wet) . The flask was fitted with a 

balloon of hydrogen and allowed to stir for 5 h. The 
reaction was filtered through GF/F paper and the filtrate 
concentrated under reduced pressure to afford 0.063 g 
(41 . 9%) of product. 
10 1 H NMR (CDC1 3 ) 5: 2.20 (s, 3H) , 2.33 (s, 3H) , 3.54 (s, 3H) , 
6.81 (bd, J = 2.4 Hz, 1H) , 6.98 - 7.04 (m, 4H) 
MS Calcd.: 228; Found: 229 (M+H) . 

3- (2, 4 -Dimethylphenyl) -5- (dipropylamino) -1-methylpyridin- 

15 2(lH)-one 

To a solution containing 0.063 g (0.27 mmol) of 5- 
amino-3- (2, 4-dimethylphenyl) -l-methylpyridin-2 (1JT) -one in 
20 ml of dichloromethane was added 0.060 ml (0.83 mmol) of 
propionaldehyde followed by 0.20 g (0.94 mmol) of sodium 

20 triacetoxyborohydride under a nitrogen atmosphere. The 
reaction was allowed to stir at 25°C overnight. The 
reaction was diluted with dichloromethane and washed with 
saturated sodium bicarbonate. The organic phase was dried 
over magnesium sulfate. Filtration, removal of solvent and 

25 purification of the residue via biotage eluting with ethyl 
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acetate gave 0.088 g (100%) of product. 

X H NMR (CDC1 3 ) 5: 0.89 (t, J — 7.6 Hz, 6H) , 1.45-1.52 (m, 
4H), 2.22 (s, 3H) r 2.34 (s, 3H) , 2.89 - 2.93 (m, 4H) , 3.58 
(s, 3H) , 6.71 (d, J = 3.2 Hz, 1H) , 6.98 - 7.11 (m, 3H) , 
7.20 (d, J = 3.2 Hz, 1H) 
MS Calcd. : 312; Found: 313 (M+H) . 

Example 2 

3- [ (2, 4-Dimethylphenyl) amino] -5- (dipropylamino) -1- 
methylpyridin-2 ( 1H) -one 



3- [ (2, 4-Dimethylphenyl) amino] ] -l-methyl-5-nitropyridin- 
2 (1H) -one 

To a solution containing 0.60 g (2.57 mmol) of 3- 
bromo-l-methyl-5-n±tropyridin-2 (1H) -one in 120 ml of 
toluene under a nitrogen atmosphere was added 0.64 ml (5.15 
mmol) of 2, 4-dimethylaniline, 1.61 g (2.57 mmol) of rac- 
2,2' -bis (diphenylphosphino) -1, 1' -binaphthyl (racemic BINAP) , 
0.37 g (3.85 mol) of sodium t-butoxide and 1.20 g (1.31 
mmol) of tris (dibenzylideneacetone) dipalladium (0). The 
reaction was heated to 95 °C overnight. The reaction was 
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cooled to room temperature, diluted with ethyl acetate and 
washed with saturated sodium bicarbonate. The organic 
phase was dried over magnesium sulfate. Filtration, 
removal of solvent and purification of the residue via 
biotage eluting with 60% ethyl acetate/hexanes gave the 
desired product with some starting aniline. The material 
was triturated with hexanes and the solids filtered and 
dried to afford 0.154 g (21.9%) of product. 

X H NMR (CDC1 3 ) 5: 2.22 (s, 3H) , 2.35 (s, 3H) , 3.74 (s, 3H) , 
6.72 (bs, 1H), 7.06 - 7.18 (m, 4H) , 8.06 (d, J = 2.8 Hz, 
1H) 

3- [ (2, 4-Dimethylphenyl ) amino] -5- (dipropylamino) -1- 
methylpyridin-2 (1H) -one 

To a mixture containing 0.11 g (0.40 mmol) of 3-[(2,4- 
dimethylphenyl) amino] - l-methyl-5-nitropyridin-2 (1H) -one in 
50 ml of ethanol was added 0.0 62 ml (0.86 mmol) of 
propionaldehyde, 0.15 ml of glacial acetic acid and 0.15 g 
of 10% palladium on carbon (Degussa type, 50% wet) . The 
flask was fitted with a balloon of hydrogen and allowed to 
stir at room temperature for 4h. The reaction was filtered 
through GF/F paper and the filtrate concentrated under 
reduced pressure. The residue was purified via preparative 
HPLC to afford 5 mg (3.7%) of product. 

X H NMR (CDCI3) 6: 0.85 (t, J = 7.2 Hz, 6H) , 1.40 - 1.47 (m, 
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4H), 2.29 (s, 3H), 2.30 (s, 3H) , 2.82 - 2.86 (m, 4H) , 3.58 
(s, 3H) , 6.12 (d, J = 2.4 Hz, 1H) , 6.55 (d, J = 2.8 Hz, 
1H) , 6.98 - 7.02 (m, 1H) , 7.04 (s, 1H) , 7.16 (d, J = 8 Hz, 
1H) 

MS Calcd. : 327; Found: 328 (M+H) . 
Example 3 

2- (Dipropylamino) -5- (mesitylamino) -3, 6-dimethylpyrimidin- 
4 (3H) -one 



2~Chloro-4-methoxy-6-methyl~5~nitropyrimidine 

2 , 4-Dichloro-6-methyl-5— nitropyrimidine ( 3 . Og, 14.4 
mmol) was dissolved in methanol (30 mL) . The solution was 
cooled to -10 °C and sodium methoxide (25% in methanol, 3.3 
mL, 14.4 mmol) was added drop wise. After 10 minutes, the 
solution was quenched with acetic acid (5 mL) and 
concentrated. The residue was suspended in saturated 
sodium bicarbonate and extracted twice with ethyl acetate. 
The organic layer was dried over sodium sulfate, filtered 
and concentrated. Flash. chromatography (5% ethyl 
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acetate/hexanes) gave 1.91g (65% yield) of the title 
compound as a white solid . 

X R NMR (CDC1 3 ) 5: 2.53 (s, 3H) , 4.13 (s, 3H) . 
MS Calcd.: 203, Found: 174 [M- (0CH 3 ) +H] . 

4-Methoxy-6-methyl-5-nitro-N,2^-dipxopylpyrimidin-2-amine 

2-Chloro-4-methoxy~6-methyl-5-riitrolpyrimidine (0 . 04 0g. 
0.20 mmol) was dissolved in N,W-dimethyl£ ormamide (1 mL) . 
Dipropyl amine (67 pL, 0.4 9 mmol) was added at room 
temperature. After 15 minutes, the solution was flash 
chromatographed (5% ethyl acetate/hexanes) to give 0. 048g 
(91% yield) of the desired compound. 

X R NMR (CDCI3) 5: 0.93 (t, J = 7.2 Hz, 6H) , 1.58 - 1.72 (m, 
4H), 2.47 (s, 3H), 3.49 - 3.60 (m, 4H) , 3.98 (s, 3H) . 
MS Calcd.: 268, Found: 269 (M+H) . 

4-Methoxy-6-methyl-N 2 ^ 2 -dipropylpyjrimidin-2 , 5-diamine 

4-Methoxy-6~methyl-5-nitro-I^,A7'-dipropylpyrimidin-2- 
amine (0.040g, 0.15 mmol) was diluted with ethyl acetate (2 
mL) . 0.020 g of 10% Pd over charcoal was added. The 
solution was evacuated and filled with a hydrogen balloon. 
The reaction solution was stirred overnight. The solution 
was filtered and concentrated. Flash chromatography (40% 
ethyl acetate/hexanes) gave 0.025 g of a white solid (70% 
yield) . 
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X H NMR {CDCI3) 5: 0.89 (t, J = 7.2 Hz, 6H) , 1.57 - 1.63 (m, 
4H), 2.22 (s, 3H), 2.94 (bs, 2H) , 3.45 (t, J = 8.0 Hz, 4H) , 
3. 91 (s, 3H) . 

MS Calcd. : 238, Found: 239 (M+H) . 

N 5 -Mesityl-4-methoxy-6-methyl-iV 2 ,iV 2 -dipropylpyrimidin-2,5- 
di amine 

4-Methoxy-6-methyl-W 2 ,^ 2 -dipropylpyrimidin-2,5-diamine 
(0 . 022 g, 0.092 mmol) was charged with. 2 , 4 , 6-trimethyl- 
bromobenzene (16.7 uL, 0.11 mmol), rac-2,2'- 

bis (diphenylphosphino) -1, 1' -binaphthyl (BINAP) (0.012 g, 
0.O18 mmol), sodium t-butoxide (0.012 g, 0.13 mmol) and 
tr±s (dibenzylideneacetone) dipalladium (0) (Pd 2 (dba) 3 ) 
(0.017 g, 0.018 mmol). The reagents were diluted in 1 mL 
of toluene and heated at 115 °C for 1.5 h. The solution 
was cooled and flash chromatographed (5% ethyl 
acetate/hexanes) to give 0.019g (58%) of the title compound 
as an oil. 

X H NMR (CDCI3) 5: 0.89 (t, J = 7.2 Hz, 6H) , 1.59 - 1.65 (m, 
4H) , 1.93 (s, 3H), 2.04 (s, 6H) , 2.21 (s, 3H) , 3.48 (t, J= 
7.2 Hz, 4H), 3.86 (s, 3H) , 4.37 (s, 1H) , 6.74 (s, 2H) . 
MS Calcd.: 356, Found: 357 (M+H). 



2- (Dipropylamino) -5- (mesitylamino) -3, 6-dim.ethylpyrimidin- 
4 {3H) -one 
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N 5 -M<= si tyl- 4 -methoxy- 6-meth^ 
2 , 5-diamirie (9.0 mg, 0.025 mmol ) was dissolved in 

iodomethane (2 mL) . The solution was heated in a sealed 
tube for 6 h at 140 °C. The solution was cooled and 
5 concentrated. Flash chromatography (20% ethyl 

acetate/hexanes) gave 2 . 6mg (29% yield) of the desired 
compound . 

X H NMR (CDC1 3 ) 5: 0.86 (t, J = 7.6 Hz, 6H) , 1 - 48 - 1.56 (m, 
4H) , 1.60 (s, 3H) , 2.10 (s, 6H) , 2.26 (s, 3H) , 2.99 (t, J = 
10 7.6 Hz, 4H) , 3.56 (s, 3H) , 5.53 (s, 1H) , 6.82 (s, 2H) . 
MS Calcd. z 356, Found: 357 (M+H) . 



Other analogues prepared in an analogous manner: 



Examp 
le 


Structure 


Name 


Physical Data 


4 


^N^N Me 


2- 

(diisobutylamino) - 
5- (mesitylamino) - 
3,6- 

dimethylpyrimidin- 
4 (3H) -one 


1 HNMR (CDCI3) 5: 
0.85 (d, J = 6.8 
Hz, 12H) , 1.59 

(s, 3H) , 1.86 - 
1.90 (m, 2H) , 
2.10 (s, 6H) , 
2.26 (s, 3H) , 
2.90 (d, J = 7.2 
Hz, 4H) , 3.57 (s, 
3H) , 5.49 (s, 
1H) , 6. 82 (s, 
2H) . MS Calcd. : 
38 4, Found: 385 

(M+H) . 


5 




5- (mesitylamino) - 
3, 6-dimethyl-2- 
[ (1- 


■""HNMR (CDCI3) 5: 
0.8 6 (t, J = 7.6 
Hz, 6H) , 1.32 - 
1.61 (m, 8H), 
1.60 (s, 3H), 
2.21 (s, 6H) , 
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propylbutyl) amino] 
pyrimidin-4 (3H) - 
one 



2-[ (1- 

ethylpropyl) amino] 
-5- (mesitylamino) - 
3, 6- 

dimethylpyrimidin- 
4 (3H) -one 



2.24 
3. 42 
3. 82 
Hz, 
4.14 
4 . 99 
6.79 
Calcd. 
Found: 



is, 
(d, J 

1H) , 4 
(m r 
(s, 
(s, 2H) 



3H) , 
3H) , 
= 8.4 
. 10 - 
1H) 
1H) 

MS 
370, 
371 (M+H) . 



HNMR (CDC1 3 ) 5: 
0.86 (t, J = 7.6 
Hz, 6H) , 1.45 - 
1.70 (m, 4H) , 
1.68 (s, 3H), 
2.21 (s, 6H) , 
2.23 (s, 3H) , 
3.42 (s, 3H), 
3.85 (d, J = 7.2 
Hz, 1H), 3.95 - 
3.97 (m, 1H) , 
5.00 (s, 1H) , 
6.79 (s, 2H) . MS 
Calcd.: 342, 
Found: 34 3 (M+H) . 



Example 7 

2-Benzyl-3- (2, 4-dimethylphenyl ) -6-dipropylamino-5-me-thyl- 
2, 5-dihydro-4H-p^razolo [3, 4-d] pyrimidin-4-one 




6-Hydrazino-3-methylpyrimidine-2, 4 (Iff, 3H) -dione 

To a mixture containing 10.0 g (62.28 mmol) of 6- 
chloro-3-methylur-acil in 200 ml of ethanol was added 13.70 
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ml (436.50 mmol) of hydrazine. The mixture was heated to 
7 5 °C under a nitrogen atmosphere overnight. The solids 
were filtered, washed with ethanol and dried to afford 9.7 0 
g (99.74%) of product as at pale yellow solid. 
.5 1 H NMR (CDC1 3 ) 5: 3.02 (s, 3H) , 4.78 (s, 1H) , 6.28 (bs, 4H) 
MS Calcd. : 156; Found: 155 (M-H) . 

6- (N^-Benzylidene-hydrazino) -3-methyl-li2-pyrimidine--2, 4- 
dione 

10 To a warm solution containing 1.0 g (6.40 mmol) of 6— 

hydrazino-3-methylpyrimidi:ne--2, 4 (1H, 3H) -dione in 60 ml of 
methanol was added benzalclehyde . The reaction was allowed 
to stir at rt for 2h. The solids were filtered, washed 
with ethanol and dried -to afford 0.772 g (49.35%) of 

15 product as a yellow solid. 

X R NMR (CDCI3) 5:. 3.10 (s, . 3H) , 4.95 (s, 1H) , 7.40 - 7.42 
(m f 3H) , 7.88 (d, J= 6.4 HZ, 2H) , 7.99 (s, 1H) , 10.95 (bs, 
2H) . 

MS Calcd.: 244; Found: 245 (M+H) . 

20 

2-Benzyl-3- (2, 4-dimethylphenyl ) -5-methyl-2iJ-pyrazolo [3,4- 
d]pyrimdine-4, 6 {5H r 7H) -dione 

To a mixture containing 0.51 g (3.78 mmol) of 6- {N"~ 
benzylidene-hydrazino) -3-me 1ihyl-lH-pyrimidine-2 , 4-dione in 
25 30 ml of N, N-dimethylf ormaiaide and 16 ml of isopropanol was 



WO 2005/099688 



PCT/US2005/013583 



151 

added 0.77 g (3.15 miaol) of 2, 4 -dimethyl benzaldehyde 
followed by 0.31 ml (3.15 mmol) of piperidine and 0.036 ml 

(0.63 mmol) of acetic a_cid. The reaction was heated to 
120 °C under a nitrogen atmosphere overnight. The reaction 
was diluted with ethyl acetate and washed with water. The 
organic phase was dried over magnesium sulfate. Filtration, 
removal of solvent and purification of the residue via 
biotage eluting with 50% ethyl acetate/hexanes gave 0.68 g 

(57.21%) of product as a white solid. 

X H NMR (CDC1 3 ) 5: 2.02 (s, 3H) , 2.39 (s, 3H) , 3.31 (s, 3H) , 
5.15 (ABq, J = 18.8 Hz, 2H) , 7.03-7.14 (m, 5H) , 7.23 - 
7.27 (m, 3H) , 9.83 (s, IB) . 
MS Calcd.: 360; Found: 3 61 (M+H) . 

2 -Benzyl- 6-chloro-3- (2, 4 -dimethylphenyl) -5-methyl-2, 5- 
dihydro-4Jf-pyrazolo [3, 4- d] pyrimidin-4 -one 

A mixture containing 0.11 g (0.31 mmol) of 2-benzyl-3- 
(2, 4 -dimethylphenyl) ~5-iaethyl~2 , 7-dihydropyrazolo [3 , 4- 
d]pyrimdine~4, 6-dione and '1.40 ml (15.26 mmol) of 
phosphorus oxychloride was heated to 100 °C under a nitrogen 
atmosphere overnight. The reaction was concentrated under 
reduced pressure and the residue dissolved in 
dichloromethane and washed with saturated sodium 
bicarbonate. The organic phase was dried over magnesium 
sulfate. Filtration, removal of solvent and purification 
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of the residue via biotage elutinig with 40% ethyl acetate/ 
hexanes gave 0.103 g (89.0%) of piroduct as a white solid. 
1 H NMR (CDC1 3 ) 5: 1.92 (s, 3H) , 2.39 (s, 3H) , 3.60 (s, 3H) , 
5.22 (ABq, J = 14.4 Hz, 2H) , 7.01 - 7.13 (m, 5H) , 7.22 - 
5 7 .27 (m, 3H) . 

MS Calcd. : 378; Found: 379 (M+H) . 

2 -Benzyl- 3- (2, 4-dimethylphenyl) -6— dipr opylamino- 5 -methyl - 
2, 5-dihydro-4ff-pyrazolo [3, 4-d] pyrrnidin-4-one 

10 To a solution containing 0 . 089 g (0.23 mmol) of 2- 

benzyl-6~chloro-3- (2, 4-dimethylph<enyl ) -5-methyl-2, 5- 
dihydro-4H-pyrazolo [3, 4-d] pyrimiddLn-4-one in 15 ml of 
dioxane was added 0.0 6 ml (0.47 mmol) of dipropyl amine. 
The mixture was heated to 100 °C under a nitrogen atmosphere 

15 for 48 h. The reaction was concentrated under reduced 
pressure. The residue was dissolved in dichloromethane and 
washed with saturated sodium bicarbonate. The organic 
phase was dried over magnesium sulfate. Filtration, 
removal of solvent and purification of the residue via 

20 biotage eluting with 40% ethyl acetate/hexanes gave 0.094 g 
(90.2%) of product. 

X H NMR (CDCI3) 5: 0.89 (t, J = 7.2 Hz, 6H) , 1.59 - 1.65 (m, 
4H) , 1.99 (s, 3H) , 2.38 (s, 3H) , 3.08- 3.23 (m, 4H) , 3.43 
(s, 3H) , 5.12 (d, J= 14.4 Hz, 1H, 5.26 (d, J = 14.4 Hz, 1H) , 
25 7.03 - 7.20 (m, 5H) , 7.21 - 7.24 (m 3H) . 
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MS Calcd. : 443; Found: 444 (M+H). 
Example 8 

3- (2, 4-Dimethlyphenyl) -6-dipropylamin o-5-methyl-2 , 5- 
dihydro-4H-pyrazolo [3, 4-d] pyrmidin-4- one 



To a Parr flask was added 0.14 g (0.31 mmol) of 2- 
benzyl-3- (2, 4-dimethylphenyi; -6-dipropylamino-5-methyl-2 , 5- 
dihydro-4tf~pyrazolo [3, 4-d] pyrmidin-4— one and 30 ml of 
ethanol, followed by 0.10 g of 20 palladium hydroxide. The 
flask was purged with hydrogen and pressurized to 50 psig 
hydrogen and shaken. After complete reaction, the mixture 
was filtered through GF/F papenr and the filtrate 
concentrated under reduced pressure. The residue was 
purified via biotage eluting with 50% ethyl acetate/ 
hexanes to afford 0.092 g (82.47%) of product. 
X H NMR (CDC1 3 ) 5: 0.93 (t, J = 7.6 Hs , 6H) , 1.62 - 1.69 (m, 
4H) , 2.38 (s, 3H) , 2.39 (s, 3H) , 3.23 (t, J - 7.2 Hz, 4H) , 
3.50 (s, 3H), 7.08 (d, J = 7.6 Hz, LH) , 7.11 (s, 1H) , 7.42 
(d, J = 7.6 Hz, 1H) . 
MS Calcd.: 353; Found: 354 (M+H). 
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Example 9 

3- (2, 4-Dimethylphenyl) -6-dipropylamino-l, 5— dimethyl -1 , 5- 
dihydro-4H-pyrazolo [3, 4-d] pyrimidin-4-one (A) and 3- (2, 4- 
dimethylphenyl ) -6-dipropylamino-2 , 5-dimeth:yl-pyrazolo [3, 4- 
d] pyrimidin-4-one (B) 




To a solution containing 0.09 g (0.25 mmol) of 3- (2, 4- 
dimethlyphenyl) -6-dipropylamino-5-methyl-2 , 5~dihydro-4H- 
pyrazolo [3, 4-d] pyrmidin-4-one in 6 ml of N,N- 

dimethylformamide under a nitrogen atmosphere was added 
0.02 g (0.83 mmol) of sodium hydride followed by 0.063 ml 
(1.02 mmol) of methyl iodide. The reaction was allowed to 
stir at room temperature for 30 min., quenched with water 
and extracted with ethyl acetate. The organic phase was 
dried over magnesium sulfate. Filtration, removal of 
solvent and purification of the residue vj_a biotage eluting 
with 50% ethyl acetate/ hexanes gave 0. 048 g (51.3%) of 
compound (A) and 0.02 g (21.4%) of compound (B) . 
Compound (A) : 



WO 2005/099688 



PCT/US2005/013583 



155 



X H NMR (CDCI3) 5: 0.90 (t, J = 7.2 Hz, 6H) , 1.58 - 1.65 (m, 
4H) , 2.32 (s, 3H) , 2.36 (s, 3H) , 3.17 (t, J = 7.2 Hz, 4H) , 
3.45 (s, 3H) , 3.89 (s, 3H) , 7.02 (d, J = 7.6 Hz, LH) , 7.06 
(s, 1H) , 7.37 (d, J = 7.6 Hz, 1H) . 
5 MS Calcd. : 367; Found: 368 (M+H) . 
Compound (B) : 

X H NMR (CDCI3) 5: 0.88 (t, J = 7.2 Hz, 6H) , 1.57 - 1.64 (m, 
4H) , 2.14 (s, 3H) , 2.37 (s, 3H) , 3.08 - 3.18 (m , 4H) f 3.43 
(s, 3H) , 3.72 (s, 3H), 7.09 (bs, 2H) , 7.14 (s, 1H) . 
10 MS Calcd.: 367; Found: 368 (M+H). 



Example 10 

8- (2, 4 -Dimethylphenyl ) -2 -methyl -221-1, 4-benzoxazin-3 (4H) -one 



H 




15 2-Amino~60bromophenol 

A mixture of 2-bromo-6-nitrophenol (4.00 g, 18.4 mmol) 
and tin (II) chloride dihydrate (20.7 g, 91.7 mmol) in 
ethanol (80 ml) was heated at 7 0 °C for 1 h. The* mixture 
was poured into ice and the pH was made slightly basic (pH 

20 7-8) by addition of IN sodium hydroxide solution i_n water. 

The aqueous solution was extracted with ethyl acetate. The 
extract was washed with brine, dried over magnesium sulfate 
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title compound. 

1 H-NMR (CDC1 3 ) 5: 3.85 (m, 2H) , 5.39 (m, 1H) , 6.60-6.70 (m, 
2H) , 6.80-6.90 (m, 1H) . 
5 MS Calcd.: 187; Found: 188 (M+H) , 190. 

2-Bromo-N- ( 3-bromo~2-hydroxyphenyl ) propionamide 

2-Bromopropionyl chloride (1.47 ml, 14.6 itun_ol) was 
added dropwise to a vigorously stirred and ice— cooling 

10 mixture of 2-amino-6-bromophenol (2.74 g, 14.6 nunol) and 
sodium bicarbonate (3.06 q, 36.4 mmol) in ethyl acetate (50 
ml) / water (15 ml) . The mixture was stirred at 0 °C for 3 
h and diluted with water. The aqueous layer was extracted 
with ethyl acetate. The extract was washed witht brine, 

15 dried over magnesium sulfate and concentrated under vacuum. 

The residue used for the following step without further 
purification to afford 4.71 g (99%) of the title compound. 

8-Bromo-2-methyl-2tf~l, 4-benzoxazin-3 ( 4H) -one 
20 A mixture of 2-bromo-I\J- (3~hromo-2- 

hydroxyphenyl) propionamide (4.70 g, 14.6 mmol) and 
potassium carbonate (2.01 g, 14.6 mmol) i_n N,N- 
dimethylf ormamide (100 ml) was stirred at room temperature 
for 15 h. The mixture was poured into water and extracted 
25 with ether. The extract was washed with brine, dried over 
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magnesium sulfate and concentrated under vacuum. The 
residue was purified by column chromatography eluting with 
20 % ethyl acetate/n-hexane to afford 2.12 g (60%) of the 
title compound. 

5 1 H-NMR (CDC1 3 ) 5: 1.63 (d, J = 6.8 Hz, 3H) , 4.77 (q, J - 
6.8 Hz, 1H) , 6.76 (dd, J = 8.0, 1.6 Hz, 1H) , 6.85 (t, J = 
8.0 Hz, 1H) , 7.22 (dd, J = 8.0, 1.6 Hz, 1H) . 

8- (2, 4-Dimethylphenyl) -2 -methyl -2H-1 , 4-benzoxazin-3 (4H) -one 
10 To a solution of 8-bromo-2-methyl-2H~l, 4-benzoxazin- 

3 ( 4H) -one (1.20 g, 4.96 mmol) in 1, 2-dimethoxyethane (50 
ml) were added 2 , 4-dimethylphenylboronic acid (818 mg, 5.45 
mmol) , tetrakis (triphenylphosphine) palladium (0) (28 6 mg, 
0.245 mmol ) and 2M sodium carbonate solution (4.96 ml, 
15 9.92 mmol). The mixture was refluxed for 16 h and diluted 
with water. The aqueous solution was extracted with ethyl 
acetate. The extract was washed with brine, dried over 
magnesium sulfate and concentrated under vacuum. The 
residue was purified by column chromatography eluting with 
20 20 % ethyl acetate/n-hexane to afford 1.20 g (91 %) of the 
title compound. 

X H-NMR (CDCI3) 5: 1.50 (dd, J - 6.8 Hz, 1.2 Hz, 3H) , 2.15 
(s, 3H) , 2.37 (s, 3H), 4.60-4.65 (m, 1H) , 6.80-6.90 (m, 2H) , 
6.95-7.02 (m, 1H) , 7.05-7.10 (m, 3H) , 9.01 (s, 1H) . 



25 
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Example 11 

8- (2, 4-Dimethylphenyl) -2 -methyl- 4- (1-propylbutyl) -2H-1, 4- 
benzoxazin-3 ( 4H) -one 




5 To a solution of 8- (2, 4-dimethylphenyl) -2 -methyl -2£T- 

1 , 4-benzoxazin-3 ( 4H) -one (300 mg, 1.12 mmol) in N,N- 
dimethylf ormamide (5 ml) was added sodium hydride (43 mg, 
1.68 mmol). After the mixture was stirred at 80 °C for 30 
min, 4-bromoheptane (804 mg, 4.49 mmol) was added. The 

10 mixture was stirred at 8 0 °C for 18 h and diluted with 
water. The aqueous solution was extracted with ethyl 
acetate. The extract was washed with brine, dried over 
magnesium sulfate and concentrated under vacuum. The 
residue was purified by column chromatography eluting with 

15 5 % ethyl acetate/n-hexane to afford 186 mg (30 %) of the 
title compound. 

1 H-NMR (CDC1 3 ) 5: 0.80-1.00 (m, 6H) , 1.25-1.34 (m, 4H) , 
1.40 (d, J = 7.2 Hz, 3H) , 1.45-1.60 (m, 2H) , 1.70-1. 80 (m, 
2H) , 2.00-2.10 (m, 1H) , 2.12 (s, 3H) , 2.37 (s, 3H) , 4.40- 
20 4.50 (m, 1H) , 6.87 (d, J = 7.6 Hz, 1H) , 6.95-7.10 (m, 3H) , 

7.16 (d, J = 7.6 Hz, 1H) , 7.26 (s, 1H) 
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MS Calcd. : 365; Found: 366 (M+H) . 
Example 12 

8- (2, 4~Dimethylphenyl) -2 -methyl- 4- ( 1-propylbutyl ) -3, 4- 
5 dihydro~2.H-l , 4-benzoxazine 




To a solution of 8- (2, 4-dimethylphenyl) -2-methyl-4- 
(1-propylbutyl) -2H-1, 4- benzoxazin-3 ( 4H) -one (50 mg, 0.14 
mmol) was added dropwise to borane-tetrahydrof uran complex 

10 (1M solution in tetrahydrof uran, 1.37 ml, 1.4 mmol) in 

tetrahydrof uran (2 ml) with ice-cooling. The mixture was 
refluxed for 24 h and then decomposed at room temperature 
by dropwise addition of 6N hydrochloric acid (2 ml) . The 
mixture was stirred at 50 °C for 30 min. The acidic 

15 solution was made alkaline with excess ammonium hydroxide, 
and the basic mixture was extracted with ethyl acetate. The 
extract was washed with brine, dried over magnesium sulfate 
and concentrated under vacuum. The residue was purified by 
column chromatography eluting with 1 % ethyl acetate/n- 

20 hexane to afford 15 mg (31 %) of the title compound. 

1 H-NMR (CDC1 3 ) 5: 0.86-0 . 95 (m, 6H) , 1.26 (m, 3H) , 1.27- 
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1.60 (m, 8H) , 2.16 (s, 3H) , 2.35 (s, 3H) , 2.79-2.85 (m, 1H) , 
3.16 (d, J = 11.6 Hz, 1H) , 3.80 (m, 1H) , 4.09 (m, 1H) , 6.42 
(d, J = 8.0 Hz, 1H) , 6.74 (d, J = 8.0 Hz, 1H) , 6.81 (t, J = 
8.0 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H) , 7.09 (s, 1H) , 7.10 
5 (d, J = 8 . 0 Hz, 1H) . 

MS Calcd. : 351; Found: 352 (M+H) . 

Example 13 

5- (2, 4-Dimethylphenyl) -2- (dipropylamino) -3- 
10 methylquinazolin-4 ( 3H) -one 




5-Methoxy-2- (methylamino) -4H-3, l-benzoxazin-4-one 

A mixture of 2~amino-6-methoxybenzoic acid (2.00 g, 
12.0 mmol) and methylisocyanate (1.00 g, 17.5 mmol) in 

15 dioxane (50 ml) was stirred at 80 °C for 2 h. After cooling 
to room temperature, 1- ( 3-dimethylaminopropyl ) -3- 

ethylcarbodiimide hydrochloride (6.88 q, 36.0 mmol) and 
triethylamine (5.00 ml, 36.0 mmol) were added. The mixture 
was stirred at room temperature for 16 h, diluted with 

2 0 water and extracted with ethyl acetate. The extract was 
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washed with brine, dried over magnesium sulfate and 
concentrated under vacuum- The residue was purified by 
column chromatography eluting with 2 0 % ethyl acetate/n- 
hexane to afford 1.06 g (43 %) of the title compound. 
5 1 H-NMR (CDC1 3 ) 5: 3.03 (3H, d, J = 3.6 Hz), 3.97 (3H, s) , 

4.89 (1H, m) , 6.62 (1H, d, J = 8.0 Hz), 6.87 (1H, d, J = 
8.0 Hz), 7.53 (1H, t, J = 8.0 Hz). 
MS Calcd. : 206; Found: 207 (M+H) - 

10 2 -Methoxy-N-methy 1- 6- 

[ [ (methylamino) carbonyl] amino] benzamide 

A mixture of 5-Methoxy-2- (methylamino) -4H-3, 1- 
benzoxazin-4-one (1.05 g, 5.09 mmol) and methylamine (2.0 M 
solution in tetrahydrof uran; 12.7 ml, 25.5 mmol) in 

15 dimethylsulf oxide (2 ml) was heated in sealed tube for 15 h. 
After cooling, the mixture was diluted with water and 
extracted with ethyl acetate. The extract was washed with 
brine, dried over magnesium sulfate and concentrated under 
vacuum to afford 0.98 0 g (81 %) of the title compound. 

20 1 H-NMR (CDCI3) 5: 2.61 (3H, s), 2.86 (3H, m) , 3.91 (3H, s) , 

4.66 (1H, m) , 6.56 (1H, d, J = 8.4 Hz), 7.27 (1H, t, J = 
8.4 Hz), 7.87 (1H, m) , 8.14 (1H, d, J = 8.4 Hz), 11.46 (1H, 
s) . 

MS Calcd.: 237; Found: 238 (M+H). 



25 
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5-Methoxy-3~methylquinazoline-2, 4 ( lH r 3H) -dione 

A mixture of 2-Methoxy-I\T-methyl-6- 

[ [ (methylamino) carbonyl] amino] ben z amide (200 mg, 0-843 
mmol), 5% sodium hydroxide solution in water (8 ml) and 
5 ethanol (4 ml) was refluxed for 1 h. The solution was 
allowed to cool and then acidified with acetic acid. The 
aqueous solution was extracted with ethyl acetate. The 
extract was washed with brine, dried over magnesium sulfate, 
and concentrated under vacuum to afford 168 mg (97%) of the 
10 title compound. 

1 H-NMR (CDC1 3 ) 5: 3.43 (3H, s) , 3.98 (3H, s) , 3 . 95-4 . 05 ( 2H, 
m) , 6.63 (1H, d, J = 8.4 Hz), 6.68 (1H, d, J = 8.4 Hz), 
7.49 (1H, t, J = 8.4 Hz), 9.19 (1H, s). 
MS Calcd.: 206; Found: 207 (M+H) . 

15 

2-Chloro~5-methoxy-3-methylquinazolin-4 (3H) -one 

A mixture of 5-methoxy-3-methyl~2H-quinazoline-2 , 4- 
dione (165 mg, 0 . 800 mmol) and A7",N-diisopropylethylamine 
(0.307 ml, 1.7 6 mmol) in phosphorus oxychloride (2.2 ml, 

20 24.0 mmol) was refluxed for 18 h with stirring and 
concentrated to dryness under vacuum. The residue was 
diluted with water. The aqueous solution was extracted with 
dichloromethane. The extract was washed with water, dried 
over magnesium sulfate and concentrated under vacuum to 

25 afford 179 mg (99%) of the title compound. The residue was 
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used for the next reaction without further purification. 
1 H-NMR (CDCI3) 5: 3.69 (3H, s), 3.99 (3H, s) , 6.50 (1H, d, 
J = 8.4 Hz), 7.18 (1H, d, J = 8.4 Hz), 7.63 (1H, t, J = 8.4 
Hz) . 

5 MS Calcd.: 224; Found: 225 (M+H) . 

2-Dipropylamino-5-methoxy-3-methylquinazolin-4 (3H) -one 

A mixture of 2-chloro-5-methoxy-3-methylquinazolin- 
4 (3fJ) -one (75 nig, 0.334 mmol) and dipropylamine (0.137 ml, 

10 1.00 mmol) in tetrahydrof uran (1 ml) was stirred at 80 °C 

for 60 h and diluted with water. The aqueous solution was 
extracted with ethyl acetate. The extract was washed with 
brine, dried over magnesium sulfate and concentrated under 
vacuum. The residue was purified by column chromatography 

15 eluting with 50 % ethyl acetate/n-hexane to afford 44 mg 

(45 %) of the title compound. 

1 H-NMR (CDCI3) 5: 0.89 (6H, t, J = 7.2 Hz), 1.55-1.64 (4H, 
m) , 3.16 (4H, t, J = 7.2 Hz), 3.50 (3H, s) , 3.97 (3H, s) , 
6.70 (1H, d, J = 8.4 Hz), 7.06 (1H, d, J = 8.4 Hz), 7.50 
20 (1H, t, J - 8 . 4 Hz) . 

MS Calcd.: 289; Found: 290 (M+H). 

2-Dipropylamino-5-hydroxy-3-methylquinazolin-4 (3H) -one 

To a solution of 2-dipropylamino-5-methoxy~3- 
25 methylquinazolin-4 (3H) -one (130 mg, 0. 449 mmol) in 
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dichloroethane (2 ml) was added boron tribromide-methyl 
sulfide complex (1M solution in dichloromethane, 0.899 ml, 
0.899 mmol) under nitrogen atmosphere. The mixture was 
refluxed for 2 h. The reaction was quenched with water and 
5 stirred for 10 min at room temperature. The aqueous phase 
was extracted with ether. The extract was washed with brine, 
dried over magnesium sulfate and concentrated under vacuum 
to afford 123 mg (99 %) of the title compound. The residue 
was used for the next reaction without further purification. 
10 1 H-NMR (CDC1 3 ) 5: 0.85-0.95 (6H, m) , 1.55-1.68 (4H, m) , 
3.13-3.20 (4H, m) , 3.54 (3H, s), 6.72 (1H, d, J = 8.0 Hz), 
6.96 (1H, m) , 7.51 (1H, t, J = 8.0 Hz), 11.67 (1H, s). 
MS Calod.: 275; Found: 276 (M+H) . 

15 2-Dipropylamino-3-methyl-4-oxo-3, 4-dihydro~quinazolin-5-yl- 
trif luoromethanesulf onate 

To a solution of 2-dipropylamino-5-hydroxy-3- 
methylquinazolin-4 (3H) -one (67 mg, 0.24 mmol) in N,N- 
dimethylf ormamide (2 ml) was added sodium hydride (6.7 mg, 

20 0.268 mmol). After the mixture was stirred at room 
temperature for 15 min, N-phenyltrif luoromethanesulf onimide 
(96 mg, 0.27 mmol) was added. The mixture was stirred for 
18 h at room temperature. The reaction was quenched with 
water. The aqueous solution was extracted with ethyl 

25 acetate. The extract was washed with 5% citric acid 
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solution in water and brine, dried over magnesium sulfate, 
and concentrated under vacuum. The residue was purified by 
column chromatography eluting with 5% ethyl acetate /n- 
hexane to afford 70 mg (71%) of the title compound. 
5 1 H-NMR (CDC1 3 ) 5: 0.91 (6H, t, J = 7.6 Hz), 1.55-1.70 (4H, 
m) , 3.20 (4H, t, J = 7.6 Hz), 3.55 (3H, s) , 7.04 (1H, d, J 
= 8.0 Hz), 7.49 (1H, d, J = 8.0 Hz), 7.60 (1H, t, J = 8.0 
Hz) . 

MS Calcd.: 407; Found: 408 (M+H) . 

10 

5- (2, 4-D±methylphenyl) -2- (dipropylamino) -3- 
methylqu±nazolin-4 ( 3H) -one 

To a mixture of 2-dipropylamino-3-methyl-4-oxo-3, 4- 
dihydro-<quinazolin-5-yl-trif luoromethanesulf onate (87 mg, 

15 0.21 mmol) , 2, 4-dimethylphenylboroic acid (64 mg, 0.427 
mmol) and potassium carbonate (59 mg, 0.43 mmol) and 
toluene (2 ml) was added of 

tetrakis ( triphenylphosphine) palladium ( 0 ) (47 mg, 0.0405 
mmol) . The mixture was stirred at 90 °C for 18 h and 

20 diluted with water. The aqueous solution was extracted with 
ethyl acetate. The extract was washed with saturated sodium 
bicarbonate solution in water, 10% citric acid solution in 
water and brine, dried over magnesium sulfate, and 
concentrated under vacuum. The residue was purified by 

25 column chromatography eluting with 5% ethyl acetate /n- 
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hexane to afford 55 mg (71 %) the title compound. 
1 H-NMR (CDC1 3 ) 5: 0.85-0.92 (6H, m) , 1.55-1. 68 (4H, m) , 
2.01 (3H, s), 2.37 (3H, s) , 3.13-3.20 (4H, m) , 3.42 (3H, s) , 
6.95-7.10 (4H, rn) , 7.49 (1H, d, J = 8.4 Hz), 7.55-7.62 (1H, 
m) . 

MS Calcd. : 363; Found: 364 (M+H) . 
Example 14 

5- (2, 4-Dimethylphenyl) -1- ( 2-ethylbutyl ) -3- 
methylquinazoline-2, 4 (1H,3H) -dione 




1- (2-Ethylbutyl ) -5-hydroxy-3-methyl-2 , 4 (1H,3H) -dione (A) 
and 5- ( 2-ethylbu.toxy ) -1- (2-ethylbutyl) -3-methylquinazoline- 
2, 4 (1H, 3H) -dione (B) 

To a solution of 5-methoxy-3-methylquinazoline- 
2, 4 (1H, 3H) -dione (47 mg, 0.228 mmol) [example 5] in N,N- 
dimethylformamide (1 ml) was added sodium hydride (8.6 mg, 
0.342 mmol). The mixture was stirred at 80 °C for 15 min 
and l-bromo-2-ethylbutane (0.064 ml, 0.0753 mmol) was added. 
The resulting mixture was stirred at 8 0 °C for 18 h and 
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diluted with water. The aqueous solution was extracted with 
ethyl acetate. The extract was washed with brine, dried 
over magnesium sulfate and concentrated under vacuum. The 
residue was purified by column chromatography eluting 50 % 
ethyl acetate/n-hexane to afford 20 mg (32 %) of l-(2- 
ethylbutyl) -5-hydroxy-3-methyl~2, 4 (1H,3H) -dione (A) and 9 
mg (11%) of 5- (2-ethylbutoxy) -1- (2-ethylbutyl) -3- 

methylquinazoline-2, 4 ( 1H, 3H) -dione (B) . 
Compound (A) : 

1 H-NMR (CDC1 3 ) 5: 0.91-0.98 (6H, m) , 1.35-1.43 (4H, m) , 
1.82-1.86 (1H, m) , 3.46 (3H, s) , 4.05 (2H, d, J = 6.8 Hz), 
6.61 (1H, d, J = 8.0 Hz), 6.70 (1H, d, J = 8.0 Hz), 7.49 
(1H, t, J = 8.0 Hz), 12.18 (1H, s) . 
MS Calcd.: 276; Found: 277 (M+H) . 
Compound (B) : 

1 H-NMR (CDCI3) 5: 0. 90-0.98 (12H, m) , 1.33-1.43 (4H, m) , 
1.55-1.66 (4H, m) , 1 .78-1.85 (4H, m) , 3.45 (3H, s) , 3.98 
(2H, d, J = 6.0 Hz), 4.08 (2H, d, J = 6.0 Hz), 6.72 (1H, d, 
J = 8.0 Hz), 6.75 (1H, d, J = 8.0 Hz), 7.50 (1H, t, J = 8.0 
Hz) 

MS Calcd.: 360; Found: 361 (M+H). 

[1- (2-Ethylbutyl) -3-methyl-2 , 4-dioxo-l, 2, 3, 4-tetrahydro- 
quinazolin-5-yl] trif luoromethanesulf onate 

To a solution of 1- (2-ethylbutyl) -5-hydroxy-3-methyl- 
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2, 4 {1H,3H) -dione (20 mg, 0.072 mmol) in N,N- 
dimethylf ormamide (1 ml) was added sodium hydride (2.0 mg, 
0.080 mmol). After the mixture was stirred at room 
temperature for 15 min, N-phenyltrif luoromethanesulf onimide 
5 (28 mg, 0.08 0 mmol) was added. The mixture was stirred for 

18 h at room temperature. The reaction was quenched with 
water. The aqueous solution was extracted with ethyl 
acetate. The extract was washed with 5% citric acid 
solution in water and brine, dried over magnesium sulfate, 
10 and concentrated under vacuum to afford 2 9 mg (94 %) of the 
title compound. 

1 H-NMR (CDC1 3 ) 5: 0.92-0.98 (6H, m) , 1.20-1.46 (4H, m) , 
1.75-1.80 (1H, m) , 3.49 (3H, s), 4.10-4.22 (2H, m) , 7.06 
(1H, d, J = 8.0 Hz), 7.18-7.29 (1H, m) , 7.68 (1H, t, J = 
15 8.0 Hz) . 

5- (2, 4-Dimethylphenyl) -1- (2-ethylbutyl) -3- 
methylquinazoline-2 , 4 {1H, 3H) -dione 

To a mixture of [ 1- (2-ethylbutyl ) -3 -methyl- 2 , 4-dioxo- 

20 1,2, 3, 4-tetrahydro-quinazolin-5- 

yl] trif luoromethanesulf onate (29 mg, 0.071 mmol), 2,4- 
dimethylphenylboroic acid (21 mg, 0.14 mmol) and potassium 
carbonate (20 mg, 0.14 mmol ) and toluene (2 ml) was added 
of tetrakis (triphenylphosphxne) palladium (0) (41 mg, 0.036 

25 mmol) . The mixture was stirred at 90 °C for 18 h and 
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diluted with water. The aqueous solution was extracted with 
ethyl acetate. The extract was washed with saturated sodium 
bicarbonate solution in water, 10% citric acid solution in 
water and brine, dried over magnesium sulfate, and 
5 concentrated under vacuum. The residue was purified by 

column chromatography eluting with 5% ethyl acetate/n- 
hexane to afford 11 mg (41 %) the title compound. 
1 H-NMR (CDC1 3 ) 5: 0.94-1.00 (6H, m) , 1.40-1.51 (4H, m) , 
1.85-1.95 (1H, m) , 1.99 (3H, s) , 2.38 (3H, s) , 3.35 (3H, s), 
10 4.08-4.20 (2H, m) , 6.94 (1H, d, J = 8.0 Hz), 6.96 (1H, d, J 

= 8.0 Hz), 7.05 (1H, d, J - 8.0 Hz), 7.08 (1H, s) , 7.23 (1H, 
d, J = 8.0 Hz), 7.62 (1H, t, J= 8.0 Hz). 
MS Calcd.: 364; Found: 365 (M+H) . 

15 Example 16 

1- (2, 4-Dimethylbenzyl) -5- (dipropyl. amino) -3-methylpyridin- 
2 (1H) -one 




3-Methyl-5-nitropyridine-2 ( 1H) -one 
20 A solution of ( 3-methyl-pyr±din-2-yl ) amine (10 g, 90 



WO 2005/099688 



PCT/US2005/013583 



170 

mmo 1) in 50 ml of concentrated sulfuric acid was cooled to 
5°C in ice-salt bath. A mixture of 7 ml each of 

concentrated sulfuric acid and concentrated nitric acid was 
added slowly with stirring while maintaining the reaction 
5 temperature below 10 °C . This mixture was then allowed to 
warm to 30 °C overnight. The solution was stirred rapidly 
while 7 ml of concentrated nitric acid was added at such a 
rate as to keep the temperature below 40 °C. 
Approximately 10 ml of the solution was then poured into 2 0 

10 ml of water and heated to 100°C; large quantities of gas 
were evolved. When gas evolution ceased, the remainder of 
the nitrating mixture was added in 10 ml portions with 
heating. When the last of the nitrating mixture had been 
added, the solution was cooled rapidly by placing the flask 

15 in an ice bath and by adding ice dirrectly to the solution. 

The light brown precipitate was filtered and dried to 
afford 5.0 g (35%) of the title compound. 

X H NMR (CDC1 3 ) 5: 2.14 (s, 3H) , 8.11 (s, 1H) , 8.49 (s, 1H) . 

2 0 1- (2, 4-Dimethylbenzyl) -3-methyl-5-nitropyridin-2 (1H) -one 

To a solution containing 0.2O g (1.3 mmol) of 3- 
methyl-5-nitropyridine-2 (1H) -one in 5 ml of N,N- 
dimethylf ormamide under a nitrogen atmosphere was added 
0.037 g (1.6 mmol) of sodium hydride followed by 0.31 g 

2 5 (1.6 mmol) of l-bromomethyl-2 , 4-dimethylbenzene . The 



WO 2005/099688 



PCT/US2005/013583 



171 

reaction was allowed to stir at room temperature for 30 
min . , quenched with water and extracted wj_ th ethyl acetate. 
The organic phase was dried over magnesium sulfate. 
Filtration, removal of solvent and pur±fication of the 
5 residue via biotage eluting with 25% ethyl acetate/hexanes 
gave 0.12 g (34%) of compound. 

1 H NMR (CDC1 3 ) 5: 2.20 (s, 6H) , 2.30 (s, 3H) , 5.14 (s, 2H) , 
7.02 (s, 2H), 7.04 (s, 1H) , 7.92 (s, 1H) , 8.21 (d, J = 2.9 
Hz, 1H) . 

10 

5-Arnino-l- (2, 4-dimethylbenzyl) -3-methylpyiridin-2 (1H) -one 

To a solution containing 0.2 g (0.73 ramol) of 1- (2 , 4- 
dimothyl-benzyl) -3 -methyl- 5-nitropyridin-2 (lH)-one in 50 ml 
of methanol was added 0.017 g (0.073 mmol) of platinum (IV) 

15 oxide (Adam's catalyst). The flask was fitted with a 
balloon of hydrogen and allowed to stir: for 1 h. The 
reaction was filtered through GF/F paper and the filtrate 
concentrated under reduced pressure to afford 0.11 g (62%) 
of product. 

20 MS Calcd. : 242; Found: 243 (M+H) . 

1- ( 2 , 4-Dimethylbenzyl) -5- (dipropylamino) -3 -methylpyridin- 
2 (IS) -one 

To a solution containing 0.04 g (0.165 mmol) of 5- 
25 amixio-1- (2, 4-dimethyl-benzyl) -3-methylpyri din-2 (1H) -one in 
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20 ml of methanol was added 0.1 ml (1.6 mol) of 
prop>ionaldehyde followed by 0.02 6 g (0.41 mmol) of sodium 
cyanoborohydride under a nitrogen atmosphere. The 
reaction was allowed to stir at 25 °C overnight. The 
5 reaction was diluted with dichloromethane and washed with 
saturated sodium bicarbonate. The organic phase was dried 
over magnesium sulfate. Filtration, removal of solvent and 
purification of the residue via Biotage eluting with 20% 
ethyl acetate/ hexanes gave 0.025 g (46%) of product. 
10 X H 1STMR (CDC1 3 ) 5: 0.79 (t, J = 7.5 Hz, 6H) , 1.29 - 1.38 (m, 
4H) r 2.18 (s, 3H) , 2.23 (s, 3H) , 2.29 (s, 3H) , 2.76 - 2.80 
(m, 4H) , 5.08 (s, 2H) , 6.33 (d, J = 2.7 Hz, 1H) , 6.93 - 
7.01 (m, 3H) , 7.11 (s, 1H) . 
MS Calcd.: 326; Found: 327 (M+H) . 

15 

Example 17 

5- (2 , 4-Dimethylphenyl) ~3-methyl-2- (methylthio) pyrimidin- 
4 (3H) -one 




20 2- (Methylthio) pyrimidin-4 {3H) -one 

A mixture of 12.8 g (99.9 mmol) of 2-th±ouracil and 
4.3 g (10 8 mmol) of sodium hydroxide was placed in 500ml 
Erlenmeyer flask, and dissolved on the oil bath with a 
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minimum amount of water. Twice the volume of 99% ethanol 
was then added, the solution cooled to 30°C, and 6.3 ml 
(99.9 mmol) of methyl iodide added. The solution was 
heated to 60°C for 20 min, then cooled to room temp. The 
5 precipitate was filtered off, and, after acidifying the 
filtrate with acetic acid, the excess solvent was removed 
in vacuo. The combined precipitates were thoroughly 

washed with water and re cry s tall i zed from ethanol to give 
6.0g (47%) of product. 
10 X H NMR (CDC1 3 ) 5: 2.59 (s, 3H) , 6.23 (d, J = 6.7 Hz, 1H) , 
7.89 (d, J = 6.4 Hz , 1H) . 



5-Bromo-2- (methylthio) pyrimidin-4 (3H) -one 

To a solution containing 2.0 g (14 mmol) of 2- 

15 (methylthio) pyrimidin-4 (3H) -one in 10 ml of acetic acid 

under a nitrogen atmosphere was added 1.04 ml (14 mmol) of 
bromine in 2 ml ace "tic acid. The reaction was allowed to 

stir at room temperature for 30 min. The precipitated 
product was filtered, washed with acetic acid and suspended 

20 in hot acetic acid- To this suspention was added 0.2 ml 
bromine in 1ml acetic acid. The product was collected, 

washed with acetic acid and recrystallized from ethanol to 
yield 1.4 g (45 %) of product. 

1 H NMR (CD3OD) 5: 2.61 (s, 3H) , 8.29 (s, 1H) . 



25 
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5 -Br omo- 3 -me thy 1-2- (methylthio ) pyrimidin-4 (3H) -one 

To a mixture containing 0-70 g (5.5 mmol) of dimethyl 
sulfate and 0.25 g (4.5 mmol) of potassium hydroxide in 
10ml of tetrahydrofuran was added 0.5 g (2.25 mmol) of 5- 
5 Bromo-2- (methyl thio) pyrirnidin-4 (3H) -one in portions over 15 
min. After complete addition, the mixture was stirred 
overnight then diluted with ethyl acetate and washed with 
water. The organic phase was dried over magnesium sulfate. 
Filtration, removal of solvent and purification of ttxe 
10 residue via Biotage chromatography eluting with 20 % ethyl 
acetate / dichloromethane gave 0.5 g (94 %) of product. 
1 H NMR (CDC1 3 ) 5: 2.58 (s f 3H) , 3.58 (s, 3H) , 8.06 (s, 1H) - 

5- (2, 4-Dimethylphenyl) -3— methyl-2- (methylthio) pyrimidin- 

15 4(310 -one 

A mixture containing 0 . 2 g (0.84 mmol) of 5-bromo-3~ 
methyl-2 - (methylthio) pyr Amidin- 4 (3H) -one, 0.19 g (1.3 mmol) 
of 2, 4-dimethylphenyl boronic acid, 0.35 g (2.5 mmol) of 
potassium carbonate, 0 . 1 5 ml (8.4 mmol) of water, and 0 . 25g 

20 (0.21 mmol) of tetrakis (triphenylphosphine) palladium ( 0) i_n 

10 ml of dioxane was heated to 90 °C under a nitrogen 
atmosphere overnight. The reaction was cooled to room 
temperature, diluted with ethyl acetate and washed with 
saturated sodium bicarbonate. The organic phase was dried 

25 over magnesium sulfate. Filtration, removal of solvent and 
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purification of the residue via biotage eluting with 30 % 
ethyl acetate/hexanes gave 0.1.8 g (86%) of product. 
MS Calcd. : 260; Found: 261 (M-f-H) . 

5 Example 18 

5- (2, 4-Dimethylphenyl) -3-meth^l-2-propylaminopyrimidin- 
4 (3H) -one 




To a sealed tube was added 0.15 g (0.57 mmol) of 5- 
10 (2, 4-dimethyl-phenyl ) -3 -methyl -2- (methylthio) pyrimidin- 

4 (3H) -one and 3 ml (50 mmol) of propyl amine. The mixture 
was heated to 100 °C for 48h. The reaction was concentrated 
under reduced pressure. The residue was dissolved in 

ethyl acetate and washed with saturated sodium bicarbonate. 
15 The organic phase was dried over magnesium sulfate. 

Filtration, removal of solvent and purification of the 
residue via biotage eluting vvrith 50% ethyl acetate/hexanes 
gave 0.1 g (67%) of product. 
MS Calcd.: 271; Found: 272 (M-f-H) . 

20 



Example 19 
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5- (2, 4 -Dimethylphenyl) -2- (dipropylamino) -3-methylpyrimidin- 



4 (3H) -one 




To a solution containing 0.2 g (0.74 mmol) of 5- (2, 4- 
5 dimethylphenyl) -3-methyl~2-propylamino^>yrimidin-4 ( 3H) -one 

in 5 ml of tetrahydrof uran under a nitrogen atmosphere was 
added 0.12 g (2.2 mmol) of potassium hydroxide followed by 
0.38 g (2.2 mmol) of 1-iodo-propane - The reaction was 
allowed to stir at room temperature f or 12h, diluted with 

10 ethyl acetate and washed with saturated sodium bicarbonate. 

The organic phase was dried over magnesium sulfate. 
Filtration, removal of solvent and purification of the 
residue via Biotage chromatography eluting with 30 % ethyl 
acetate / dichloromethane gave 0.15 g (65 %) of product. 

15 X H NMR (CDC1 3 ) 5: 0.91 (t, J = 7.5 Hz, 6H) , 1.57 - 1.66 (m, 
4H) , 2.21 (s, 3H) , 2.33 (s, 3H) , 3.15 - 3.21 (m, 4H) , 3.53 
(s, 3H) , 6.95 ~ 7.09 (m, 3H) , 7.69 (s, 1H) . 
MS Calcd.: 313; Found: 314 (M+H) . 

2 0 Example 21 

4- (2, 4 -Dimethylphenyl) -1- ( 1-ethylpropyIL ) -2~methyl~l, 2- 
dihydro-3H-indazol-3-one 
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Methyl 2-chloro-6-nitrobenzoate 

To a suspension containing 3.0 g (15 itunol) of 2- 
chloro-6-nitrobenzoic acid in 150 ml of dichloromethane was 
5 added 2.8 g (22 mmol) of oxalyl chloride followed by 0-055 
ml (0.75 mmol) of N, N-dimethylf oria<amide . The reaction was 
allowed to stir at room temperature for 2h, quenched with 
50 ml of methanol and concentrated under reduced pressure. 
The residue was dissolved in ethyl acetate and washed with 

10 saturated sodium bicarbonate. The organic phase was dried 
over magnesium sulfate. Filtration, removal of solvent and 
purification of the residue via biotage eluting with 10% 
ethyl acetate/hexanes gave 3.1 g (97%) of product. 
2 H NMR (CDC1 3 ) 5: 4.02 (s, 3H) , 7.55 (t, J = 8.2 Hz, 1H) , 

15 7.7 5 (d, J = 8.2 Hz, 1H) , 8.13 (d, J= 8.2 Hz, 1H) . 

Methyl 2- (2, 4-dimethylphenyl) -6-nitxobenzoate 

A mixture containing 0.5 g (-2.3 mmol) of methyl 2- 

chloro-6-nitrobenzoate, 0.76 g (3.5 mmol) of 2,4- 

2 0 dimethylphenyl boronic acid, 0.7 eg (4.6 mmol) of cesium 
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fluoride, and 0.27g (0.23 mmol) of 

tetrakis (triphenylphosphine) palladium (0) in 10 ml of 1,2- 
dimethoxyethane was heated to 100 °C under a nitrogen 
atmosphere overnight. The reaction was cooled to room 
5 temperature, diluted with ethyl acetate and washed with 
saturated sodium bicarbonate. The organic phase was dried 
over magnesium sulfate. Filtration, removal of solvent and 
purification of the residue via biotage eliating with 20 % 
ethyl acetate/hexanes gave 0.312 g (47%) of product. 
10 X H NMR (CDC1 3 ) 5: 2.08 (s, 3H) , 2.35 (s, 3H) , 3.61 (s, 3H) , 
7.01 (s, 2H) , 7.07 (s, 1H) , 7.54 - 7.62 (m, 2H) , 8.16 (d, J 
=8.1 Hz, 1H) . 

2- (2, 4-Dimethylphenyl) -6-nitro-Z\7-methylbenza.mide 
15 To a mixture containing 0 . 32 g (1 . 12 initio 1) of methyl 

2- (2, 4-dimethylphenyl) -6-nitrobenzoate in methanol (2.2 ml), 
tetrahydrofuran (3.5 ml) and water (3.5ml) was added 0.18g 
(4.5mmol) of sodium hydroxide . The reaction was allowed 

to stir at 65 °C for 12 h. The solution was cooled, 

20 diluted with ethyl acetate (10 mL) and water (10 mL) and 
shaken vigorously. The aqueous layer was separated, 
acidified to pH = 3 and extracted with ethy^l acetate (3x) . 
The combined ethyl acetate layers were waslied with brine, 
dried (Na 2 S0 4 ) , filtered and concentrated. The residue was 
25 then dissolved in tetrahydrofuran (10 mL) and methylamine 
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(0.14 g, 2.2 ramol) , 0- (benzotriazol-l-yl ) -N, N, N f , N r - 
tetramethyluronium hexaf luorophosphate (HBTU) (0.52 g, 1.66 
mmol) , and diisopropylethylamine (0.28 mL, 2.2 mmol) were 
added. The reaction was allowed to stir at room 

5 temperature for 12 h. The reaction was diluted with 

ethyl acetate and washed with saturated sodium bicarbonate. 
The organic phase was dried over magnesium sulfate. 
Filtration, removal of solvent and purification of the 
residue via biotage eluting with 30 % ethyl acetat e/hexanes 
10 gave 0.095 g (30 %) of product. 

MS Calcd.: 284; Found: 285 (M+H) . 

4- (2, 4-Dimethylphenyl) -2-methyl-l, 2-dihydro-3tf-indazol-3- 
one 

15 A solution of sodium hydroxide ( 0 . 035g , 0.88 mmol) in 

water (2 ml) was added to a solution containing- 0.095 g 
(0.33 mmol) of 2- (2, 4 -dimethylphenyl ) -6-nitro -N-methyl 
benzamide in methanol (1.5 ml). Zinc powder (0.03 g, 

0.4 4mmol) was then added to the mixture, which wsis heated 

20 under reflux for 24 h. After cooling, the zinc residue 
was separated by filtration and the methanol was partially 
evaporated. The residual solution was then ad jus ted to pH 
7 with aqueous hydrochloric acid. The mixture was diluted 
with ethyl acetate and washed with saturated sodium 

25 bicarbonate. The organic phase was dried over magnesium 
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sulfate. Filtration, removal of solvent and purification 
of the residue via biotage eluting with 40 % ethyl acetate/ 
hexanes gave 0.01 g (22%) of product. 

X H NMR (CDCI3) 5: 2.13 (s, 3H) , 2.34 (s, 3H) , 3.35 (s, 3H) , 
6.97 - 7.12 (m, 5H) , 7.17 (br, s, 1H) , 7.48 (t, J = 8.1 Hz, 
1H) . 

MS Calcd. : 252; Found: 253 (M+H) . 

4- (2, 4-Dimethylphenyl) -1- ( 1-ethylpropyl) -2-methyl-l , 2- 
dihydro-3iT-indazol-3-one 



To a solution containing 0.008 g (0.03 mmol) of 4- 
(2, 4-dimethylphenyl) -2-methyl-l, 2-dihydro-3fT-indazol-3-one 
in 2 ml of N, N-dimethylf ormamide under a nitrogen 
atmosphere was added 0.001 g (0.038 mmol) of sodium hydride 
followed by 0.007 g (0.048 mmol) of 3-bromo-pentan« . The 
reaction was allowed to stir at room temperature for 48h, 
quenched with water and extracted with ethyl acetate. 
The organic phase was dried over magnesium sulfate. 
Filtration, removal of solvent and purification of the 
residue via biotage eluting with 25% ethyl acetate/ 
dichloromethane gave 0.003 g (30%) of compound. 
X H NMR (CDCI3) 5: 0.90 - 0.95 (m, 6H) , 1.68 - 1.82 (m, 4H) , 
2.13 (s, 3H), 2.36 (s, 3H) , 3.39 (s, 3H) , 3.64 - 3.71 (m, 
1H), 6.89 (d, J = 7.2 Hz, 1H) , 7.03 - 7.15 (m, 4H) , 7.46 (t, 
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J = 8 - 3 Hz, 1H) . 

MS Calcd. : 322; Found: 323 (M+H) . 



Example 22 

5 5- (2, 4-Dimethylphenyl) -1- ( 1-propylbutyl ) quinolin-4 (1H) -one 




Diethyl [ [3-bromophenyl) amino] ] methylene] malonate 

3-Bromoaniline (10.0 g, 47 mmol) was dissolved in abs . 
ethanol (100 mL) . Diethyl ethoxymethylenemalonate (10.2 g, 
10 47 mmol) was added. The solution stirred at 80 °C 
overnight. The solution was slowly cooled and a 

precipitant formed. The product was filtered and dried to 
give 12.6 g (70%) of the title compound. 

1 H NMR (CDC1 3 ) 5: 1.34 (t, J = 7.6 Hz, 3H) , 1.38 (t, J = 
15 7.6 Hz, 3H) , 4.60 (q, J = 7.2, 14.0 Hz, 2H) , 4.31 (q, J = 

7.2, 14.4 Hz, 2H) , 7.05 (d, J = 7.6 Hz, 1H) , 7.20 - 7.30 (m, 
3H) , 8.44 (d, J = 13.2 Hz, 1H) , 10.98 (d, J =13.6 Hz, 1H) . 



Ethyl 5-bromo-4-oxo-l- ( 1-propylbutyl ) -1, 4-dihydro- 

20 quinoline-3-carboxylate 
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Diethyl [ [ [ 3-bromophenyl] amino] methylene] malonate 

(18.0 g, 53 mmol) was stirred in 100 mL of polyphosphate 
ester (PPE) . The solution was heated for 3 h at 100 °C. 
The solution was cooled to room temperature and water was 
5 carefully added to form a precipitant. The solution was 
filtered and the solid was washed with water. The 
precipitant was dried to give 24 g of the crude mixture of 
isomers . 

MS Calcd.: 296, Found: 296 (M) and 298 (M+2). 

10 A portion of the crude solid (3.0 g) was dissolved in 

15 mL of 4-bromoheptane followed by addition of 2.1 g of 
potassium carbonate. The suspension was heated in a sealed 
tube at 16.0 °C overnight. The brown solution was cooled 
and diluted with water. The material was extracted with 

15 ethyl acetate (3 times) , dried over sodium sulfate and 
concentrated. Flash chromatography (50% ethyl 

acetate/hexanes ) provided 0.48 g (12% yield) of the two 
isomers, the tile compound and ethyl 7~bromo~4-oxo-l- (1- 
propylbutyl) -1, 4-dihydroquinoline-3-carboxylate, as a 

20 mixture. A small amount of ester (B) was purified from the 
mixture using preparative TLC (50% ethyl acetate/hexane) 
for characterization purposes. 

X H NMR (CDC1 3 ) 5: 0.90 (t, J = 7.2 Hz, 6H) , 1.22 - 1.31 (m, 
4H) , 1.42 (t, J = 6.8 Hz, 3H) , 1.88 - 1.85 (m, 2H) , 4.42 (q^ 
25 J = 7.2, 14.4 Hz, 4H) , 4.60 - 4. 64 (m, 1H) , 7.39 (t, H = 
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8.0 Hz, 1H) , 7.55 (d, J = 8.4 Hz, 1H) , 7.66 (d, J = 7.6 Hz, 
1H) , 8.44 (s, 1H) . 

MS Calcd. for (B) : 394, Found: 394 (M) 396 (M+2). 

5 5-Bromo-l- ( 1-propylbutyl ) quinolin-4 (1H) -one 

Ethyl 5-bromo~4-oxo-l- (1-propylbutyl) -1, 4- 

dihydroquinoline-3-carboxylate, 0.977 g (2.48 mmol) of the 
isomeric mixture, and 7-bromo-4-oxo-l- ( 1-propyl-butyl) - 
1, 4-dihydro~quinoline-3-carboxylic acid ethyl ester (C) was 

10 dissolved in 6 mL of 48% hydrobromic acid. The solution 
was heated at 90 °C for 36 h. The solution was cooled and 
neutralized with saturated sodium carbonate. The solution 
was extracted using ethyl acetate (3 times) , dried over 
magnesium sulfate and concentrated to give 0.700g of a 

15 yellow solid. The crude acid was dissolved in dimethyl 
sulfoxide (10 mL) and potassium cyanide (2.48 g, 38 mmol) 
was added. The reaction was heated to 115 °C for 9 h. The 
solution was cooled and diluted with ethyl acetate. The 
mixture was washed with water and brine. The organic phase 

20 was dried over sodium sulfate and concentrated. Flash 
chromatography (75% ethyl acetate/hexanes ) gave 0.203 g 
(25% yield) of the title compound as an off white solid. 
MS Calcd.: 322, Found: 322 (M) 324 (M+2). 

25 5- (2, 4-Dimethylphenyl) -1- (1-propylbutyl) quinolin-4 (Iff) -one 
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A mixture of 5-Bromo-l- ( 1-propylbutyl) quinolin-4 ( 1H) - 
one (0.096 g, 0.30 mmol) , 2, 4-dimethylbenzeneboronic acid 
(0.067 g, 0.45 mmol), potassium carbonate (0.124 g, 0.89 
mmol) and tetrakis ( triphenylphosphine) palladium (0) (0 . 17g, 
5 0.15 mmol) were put under nitrogen gas. Dioxane (4 mL) was 
added followed by water (27 pL 1.5 mmol) . The reaction was 
heated at 90 °C overnight. The solution was cooled and 
concentrated. Flash chromatography (60% ethyl 

acetate/hexanes) gave 0.088 g (85% yield) of the desired 
10 product. 

1 H NMR (CDC1 3 ) 5: 0. 85 - 0.97 (m, 6H) , 1.20 - 1.40 (m, 4H) , 
1.73 - 1.92 (m, 4H) , 1.99 (s, 3H) , 2.36 (s, 3H) , 4.65 - 
4.75 (m, 1H) , 6.15 (d, J = 8.0 Hz, 1H) , 6.95 - 7.03 (m, 3H) , 
7.30 - 7.40 (m, 1H) , 7.47 - 7.59 (m, 3H) . 
15 MS Calcd.: 347, Found: 348 (M+H),. 

Example 23 

5- (2, 4-dimethylphenyl ) -3-bromo-l- (1-propylbutyl) quinolin- 
4 (1H) -one 



20 




5- (2, 4-Dimethylphenyl) -1- (1-propylbutyl) quinolin- 
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4 (Iff) -one, (0.21 g, 0.61 mmol) , was dissolved in N, N- 
dimethylf ormamide (10 mL) . The solution was cooled to 0 °C 
and N-bromosuccinamide (O.llg, 0.62 mmol) was added. After 
10 minutes, the solution was diluted with water, extracted 
5 with ethyl acetate, dried (Na 2 S0 4 ) , and concentrated. 
Flash chromatography (2 0% ethyl acetate/hexanes) gave 
0.136g (53% yield) of the 5- (2 , 4-dimethylphenyl ) -3-bromo-l- 
(1-propylbutyl) quinolin-4 (1H) -one as a white solid (MS 
Calcd.: 426, Found 426 (M) 428 (M+2)). 

10 

Example 2 4 

5- (2, 4-Dimethylphenyl) -3-methyl-l- (1-propylbutyl) quinolin- 
4 (1H) -one 




15 The solid was then charged with methylboronic acid 

(0.19 g, 3.2 mmol), potassium carbonate (0.22 g, 1.6 mmol), 
tetrakis (triphenylphosphine) palladium ( 0 ) (0.18 g, 0.16 
mmol) and diluted with dioxane (8 mL) under nitrogen gas. 
Water (29 \iL, 1.6 mmol) was added last. The reaction was 

2 0 stirred at 90 °C overnight. The solution was cooled and 
concentrated. Flash chromatography (40% ethyl 
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acetate/hexanes) gave 0.049 g (43% yield) of the title 
compound as a white solid. 

*H NMR (CDC1 3 ) 5: 0.85 - 0.97 (m, 6H) , 1.20 - 1.36 (m, 4H) , 
1.81 - 1.90 (m, 4H) , 1.96 (s, 3H) , 2.02 (s, 3H) , 2.36 (s, 
5 3H) , 4. 65 - 4.70 (m, 1H) , 6.96 - 7.04 (m, 4H) , 7.47 (s, 1H) , 

7.52 - 7.59 (m 2H) . 
MS Calcd. : 3 61, Found: 3 62. 



The following was prepared in an analogous manner: 

10 



Exam 


Structure 


Name 


Physical Data 


pie 












5-(2, 4- 


X H NMR (CDCI3) 5: 0.94 






Dimethyl- 


- 1.00 (m, 6H), 1.37 - 






phenyl) -1- 


1.45 (m, 4H) , 1.96 (s, 






(2- 


3H) , 1.95 - 2.00 (m, 


25 




ethylbutyl) - 


1H) , 2.00 (s, 3H) , 






3-methyl- 


2.37 (s, 3H), 3.91 - 






quinolin- 


4.01 (m, 2H) , 6.96 - 






4 (lif) -one 


7.04 (m, 4H) , 7.38 - 








7.40 (m, 2H) , 7.55 - 








7 . 60 (m, 1H) . MS 








Calcd.: 347, Found: 








348 . 



Example 2 6 

Ethyl 1- (dipropylamino) -6-mesityl-4-oxo~4iI-quinolizine-3- 
carboxylate 
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N- [ (6-Bromopyridin-2-yl) methyl] -Itf-propylpropan-1 -amine 

Dipropylamine (7.4 mL, 54 mmol) and 6-bromopyridine-2- 
carbaldehyde (5.0 g, 2 7 mmol) were dissolved in 1,2- 
dichloroethane (50 mL) . 2 drops of glacial acetic acid was 
added followed by sodium triacetoxyborohydride (11. 4g, 54 
mmol) . The reaction was stirred at 50 °C for 1 h. The 
reaction was cooled and quenched with water. The solution 
was diluted with saturated sodium bicarbonate and extracted 
with ethyl acetate (3 times) . The organic layers were 
dried over magnesium sulfate, filtered and concentrated. 
Flash chromatography gave 5.34g (73% yield) of product. 
MS Calcd.: 271, Found: 271 (M) 273 (M+2) . 

N-[ ( 6-mesitylpyridin-2-yl) methyl ] -AT-propylpropan-l-amine 

N- [ ( 6-Bromopyridin-2-yl) methyl ] -A/-propylpropan-l-amine 
(7.0g, 26 mmol) was dissolved in 1 , 2-dimethoxyethane (100 
mL) . Tetrakis (triphenylphosphine) palladium (0) (1.49 g, 

1.29 mmol) was added and the solution was heated to 50 °C 
for 15 minutes. The solution was cooled and 2,4,6- 
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trimethylbenzeneboronic acid (4.44 g, 27.1 mmol) in 30 inL 
1 r 2 dimethox ye thane was added followed by potassium tert- 
butoxide (5.79 g, 51.6 mmol) in 30 mL of tBuOH. The 
reaction was heated at 90 °C for 0.5 h. The solution was 
5 filtered through filter paper and concentrated. Flash 
chromatography gave 3.83g of the title compound (48% yield). 
X H NMR (CDC1 3 ) 5: 0.87 (t, J = 7.2 Hz, 6H) , 1.47 - 1.53 (m, 
4H) , 2.00 {s, 6H) , 2.30 (s, 3H) , 2.46 (t, J= 6.4 Hz, 4H) , 
3.77 (s, 2H) , 6.91 (s, 2H) , 7.05 (d, J = 7.6 Hz, 1H) , 7.47 
10 (d, J = 8.8 Hz, 1H) , 7.69 (t, J = 6.8 Hz, 1H) . 

MS Calcd.: 310, Found: 311. 

Diethyl [2- (dipropylamino) -l-ethoxy-2- ( 6-mesitylpyridin-2- 
yl) ethyl] malonate 

15 N- [ ( 6-mesitylpyridin~2-yl ) methyl] -AT-propylpropan-1- 

amine ( 0 . 71<g, 2.29 mmol), was dissolved in tetrahydrof uran 
(15 mL) . The solution was cooled to -78 °C and n- 
butyllithium (2.5M, 1.0 mL, 2.51 mmol) was added drop wise. 
After 0.5 h , diethyl ethoxymethylene malonate (0.48 mL, 

20 2.40 mmol) was added. The reaction was removed from the 
dry ice bath and allowed to warm to room temperature. The 
mixture was quenched with water, extracted with ether, 
dried over sodium sulfate, filtered and concentrated. 
Flash chromatography gave 0.65 g (59% yield) of an isomeric 

25 mixture of the title compound. 
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MS Calcd.: 526, Found: 527 (M+H) . Two peaks observed. 

Ethyl 1- (dipropylamino) -6-mesityl-4-oxo-4i2-quinolizine-3- 
carboxylate 

5 Diethyl [2- (dipropylamino) -l-ethoxy-2- ( 6- 

mesitylpyridin-2-yl) ethyl ]malonate (0.65 g, 1.35 rnmol) , was 
dissolved in 5 mL of Dowtherm A (1:2 biphenyl : phenyl 
ether) . The solution was placed in a pre-heated oil bath 
at 220 °C. The reaction stirred at this temperature for 20 
10 minutes. The solution was cooled and flash chromatographed 
(15% - 35% ethyl acetate/hexanes ) to give 0.28 g (48% 
yield) of an orange solid. 

X H NMR (CDC1 3 ) 5: 0.88 (t, 7.2 Hz, 6H) , 1.37 (t, J = 7.2 Hz, 
3H), 1.35 - 1.47 (rn, 4H) , 1.97 (s, 6H) , 2.30 (s, 3H) , 2.89 
15 (t, J= 6.0 Hz, 4H) r 4.30 (q, J = 7.2, 14.4 Hz, 2H) , 6.68 (d, 

J = 5.6 Hz, 1H), 6.85 (s, 2H) , 7.39 - 7.43 (m, 1H) , 8.26 (s, 
1H) , 8.34 (d, J = 7.2 Hz, 1H) . 
MS Calcd.: 434, Found: 434 (M+H). 

2 0 Example 27 

1- (Dipropylamino) -3- (hydroxymethyl ) ~6-mesityl-4U- 
quinolizin-4-one 
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Ethyl 1- (dipropylamino) -6-mesityl-4-oxo-4ff- 

quinolizine-3-carboxylate^ (0.020 g, 0.046 mmol) , in 
tetrahydrof uran (1 mL ) was cooled to -40 °C. 
5 Diisobutylaluminum hydride (1.5M, 92 mL, 0.14 mmol) was 
added rapidly and the solution was warmed to room 
temperature. The reaction was quenched with methanol and 
stirred with saturated Rochelle' s salt for 1 h. The 
solution was extracted with ethyl acetate, dried over 
10 sodium sulfate, filtered and concentrated. Flash 
chromatography (25% ethyl acetate/hexanes ) gave 0.0107 g 
(59% yield) of a yellow solid. 

X H NMR (CDC1 3 ) 5: 0.88 (t, 7.2 Hz, 6H) , 1.25 - 1.41 (m, 4H) , 
1.99 (s, 6H) , 2.33 (s, 3H) , 2.87 (t, J— 6.0 Hz, 4H) , 4.30 
15 (t, J = 6.8 Hz, 1H), 4.57 (d, J = 6.0 Hz, 2H) , 6.53 (d, J = 

6.4 Hz, 1H) , 6.88 (s, 2H), 7.11 - 7.15 (m, 1H) , 7.61 (s, 
1H) , 8.27 (d, J = 7.6 Hz, 1H) . 
MS Calcd. : 392, Found: 393 (M+H) . 

2 0 Example 2 8 

1- (Dipropylamino) -6~mesityl-3~methyl-4H-quinolizin-4-one 
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1- (Dipropylamino) -3- ( hydr- oxyme thyl ) -6-mesityl- 4H- 
quinolizin-4-one , (0.067 g, 0.17 itimol) , was dissolved in 2 
mL of dichloromethane . The solution was cooled to -20 °C 
5 and triethylamine (0.12 mL, 0.8 5 mmol ) was added. 
Methanesulf onylchloride (0.03 9 uL, 0.51 mmol) was added 
dropwise and the reaction stirred for 0.5 h. The solution 
was quenched with water and warmed to room temperature. 
The solution was extracted with ethyl acetate, dried over 

10 magnesium sulfate, filtered, and concentrated to give the 
crude mesylate. The mesylate was dissolved in 

tetrahydrof uran (3 mL) and solid lithium aluminum hydride 
(0.010 g, 0.25 mmol) was added in one portion. The 
reaction stirred for 0.5 hr at room temperature. Glauber's 

15 salt was added and the solution was filtered and 
concentrated. Flash chromatography (15% ethyl 

acetate/hexanes ) gave 0.0094 g (15% yield) of the title 
compound. 

X H NMR (CDC1 3 ) 5: 0.90 (t, J = 7.2 Hz, 6H) , 1.28 - 1.40 (m, 
20 4H) , 1.98 (s, 6H), 2.17 (s, 3H) , 2.30 (s, 3H) , 2.86 (t, J= 
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6.8 Hz, 4H) , 6.43 (d, J = 6.4 Hz, 1H) , 6.85 (s, 2H) , 6.98 - 
7.02 (m, 1H), 7.52 (s, 1H) , 8.17 (d, J = 9.2 Hz, 1H) . 
MS Calcd.: 376, Found: 377 (M+H). 



5 Example 29 was prepared with ethyl 

( ethoxymethylene) cyanoacetate as opposed to diethyl 
( ethoxymethylene)malonate. The coupled product was then 
cyclized according to the conditions used for Example 26. 



Exam 
pie 


Structure 


Name 


Physical Data 


2 9 




1- 

(dipropylamino) 

-6-mesityl-4- 

o-ko-4H- 

quinolizine-3- 
carbonitrile 


1 H NMR (CDC1 3 ) 5: 
0.89 (t, J = 7.2 
Hz, 6H) , 1.38 
1.44 (m, 4H) , 1.96 

(s, 6H) , 2.32 (s, 
3H) , 2.87 (bs, 
4H) , 6. 82 (d, J = 
6.8 Hz, 1H) , 6.88 

(s, 2H) , 7.52 
7.56 (m, IH) , 7.80 

(s r IH) , 8.42 (d, 
J = 7.2 Hz, IH) . 
MS Calcd.: 387, 
Found: 388 (M+H) . 



10 

Example 30 

1— (Dipropylamino) -6-mesityl-4£f-quinoliz:in-4-one 
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Ethyl 1- ( dipropylamino ) -6-mesityl-4-oxo~4H- 

quinolizine-3-carboxylate (0.0145 g, 0.033 initio 1) was 
dissolved in ethanol (0.3 mL) . Potassium hydroxide ( 6M in 
5 ethanol, 94 |iL, 0.57 mmol) was added. The solution was 

heated at 60 °C for 1 h. The solution was extracted using 
ethyl acetate, dried over magnesium sulfate and 
concentrated to give O.OlOg (83% yield) of the title 
compound. 

10 X H NMR (CDC1 3 ) 5: 0.86 - 0.90 (m, 6H) , 1.38 - 1.44 (m, 4H) , 

1.96 (s, 6H), 2.35 (s, 3H) , 2.95 (t, J= 6.4 Hz, 4H) , 6.91 
(s, 2H) , 6.91 - 6.93 (m, 2H) , 7.60 - 7.64 (m, 1H) , 8.55 ~ 
8 . 59 (m, 2H) . 

MS Calcd.: 362, Found: 363. 

15 

Example 31 

1- (Dipropylamino) -6-mesityl-4-oxo-4Jf-quinolizine--3- 
carbaldehyde 
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1— (Dipropylamino) -3- ( hydr oxyme thyl ) -6 -me sityl-42T- 
quinoli_ zin-4-one (0.60 g, 1.53 mmol) was dissolved in 
dichloromethane (20 mL) and acetonitrile (4 mL) . 0 . 5g of 
5 crushed sieves (4 angstroms) was added followed by N- 
methylinorpholine N-oxide (NMO) (0.27 g, 2.3 mmol). 
Tetrapropylammonium perruthenate (TPAP) (0.081 g, 0.23 
mmol) was added last. The reaction stirred for 0.5 h. The 
solution was filtered and concentrated. Flash 
10 chromatography (20% ethyl acetate/hexanes) gave 0.436 g 
(73% yield) as a red solid. 

X H NMR (CDCI3) 5: 0.87 (t, J = 7.2 Hz, 6H) , 1. 37 - 1.43 (m, 
4H) , 1.99 (s, 6H) , 2.34 (s, 3H) , 2.89 (t, J = 7.6 Hz, 4H) , 
6.83 (d, J = 7.2 Hz, 1H) , 6.92 (s, 2H) , 7.59 (t, J - 6.8 Hz, 
15 1H), 8.15 (s, 1H), 8.49 (d, J = 8.8 Hz, 1H) , 10.2 (s, 1H) . 

MS Calccd. : 390, Found: 391 (M+H) . 

Example 32 

1- (Dipropylamino) -6-mesityl-3-vinyl-4H-quinoli zin-4-one 
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Methyltripheriylphosphonium bromide (0.46 g, 1.28 mmol) 
was suspended in tetrahydrofuran (10 mL) . The solution was 
cooled to -78 °C. n-Butyllithium (1.6M, 0.80 m.L, 1.28 
5 mmol) was added. After 0.5 h, the solution was warmed to 
0 °C and stirred for an addition 0.5 h. The solution was 
cooled again to —78 °C and 1- (dipropylamino) -6-inesityl-4- 
oxo-4tf-quinolizine-3-carbaldehyde (A) (0.050 g, 0.128 mmol) 
was added dropwise as a solution in tetrahydrof uaran (0.5 

10 mL) . The reaction was warmed to -30 °C for 0.5 ti . The 
reaction was quenched with water, extracted witti ethyl 
acetate, dried, and concentrated. Flash chromatography 
(15% ethyl acetate/hexanes) gave the desired alkene (0 . 022g, 
45% yield) as a rod oil. 

15 X H NMR (CDC1 3 ) 5: 0.88 (t, J = 7.6 Hz, 6H) , 1.37 - 1.43 (m, 
4H), 1.98 (s, 6H) , 2.31 (s, 3H) , 2.89 (t, J = 7.2 Hz, 4H) , 
5.15 (d, J = 11.2 Hz, 1H), 5.72 (d, J = 18.0 Hz, 1H) , 6.52 
(d, J = 6.4 Hz, 1H) , 6.86 (s, 2H) , 6.96 - 7.04 (hi, 1H) , 
7.13 (t, J = 6.8 Hz, 1H) , 7.81 (s, 1H) , 8.26 (d, J = 9.6 Hz, 

20 1H) . 
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MS Calcd.: 388, Found: 389 (M+H) . 



Example 33 

1- ( Dip ropyl amino) -3 — ethyl-6-mesityl- 4H-quinoli zin-4-one 



5 




1- ( Dipropylamino ) -6-mesityl-3-vinyl-4ff-quinolizine— -4- 
one (9.4 mg, 0 . 024 mmol) was dissolved in methanol (1 mL) . 
10 nig of 10% Pd/C was added. The solution was evacuated 
and filled with a hydrogen balloon at room temperature. 
10 After lh, the soliation was filtered and concentrated. 

Flash chromatography (5% ethyl acetate/hexanes ) gave 9.4 mg 
(100% yield) of the title compound. 

X H NMR (CDC1 3 ) 5: 0.88 (t, J = 7.6 Hz, 6H) , 1.12 (t, J = 
7.2 Hz, 3H) , 1.35 - 1.43 (m, 4H) , 1.98 (s, 6H) , 2.30 (s, 
15 3H) , 2.58 (q, J = 7.2, 14.8 Hz, 2H) , 2.86 (t, J = 7.2 Hz, 
4H) , 6.42 (d, J = 6.4 Hz, 1H) , 6.84 (s, 2H) , 6.99 (t, J = 
8.8 Hz, 1H) , 7.51 (s, 1H) , 8.15 (d, J = 9.2 Hz, 1H) . 
MS Calcd.: 390, Found.: 391 (M+H). 

20 Example 34 
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Ethyl 1- ( (dipropyZL amino) methyl) - 6-me sit yl- 4 -oxo- 

quinolizine-3-carboxylate 




2-Bromo-6-mesitylpyridine 
5 2, 6-Dibromopyridine (9.47 g, 40 mmol) was dissolved in 

80 mL of 1 , 2 -dime thoxye thane ( 1 , 2-dimethoxyethane) . 
Tetrakis ( triphenylphosphin e ) palladium (0) (2.31 g, 2.00 
mmol) was added and the mixture was heated at 50 °C for 15 
min. The solution was cooled and 2,4,6- 

10 trimethylbenzeneboronic acid (6.56 g, 40 mmol) dissolved in 
40 mL of 1,2 dime thoxye thane was added. Finally, potassium 
t-butoxide (8.97g, 80 mmol) was added as a solution in 40 
mL of t-butanol. The reaction was heated for 0.5 h at 
90 °C. The solution was cooled and filtered through celite. 

15 Flash chromatography (2% ethyl acetate/hexanes ) gave 7.48g 
(68% yield) of the title compound. 

X H NMR (CDC1 3 ) 5: 2.03 (s, 6H) , 2.30 (s, 3H) , 6.91 (s, 2H) , 
7.17 (d, J - 7.2 Hz, 1H) , 7.44 (d, 1H) , 7.59 (t, J = 7.2 Hz, 
1H) . 

20 MS Calcd.: 276, Found: 276 (M) 278 (M+2) . 
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. ( 6-Mesitylpyridin-2-yl) acetonitrile 

n-Butyllithium (2 . 5M r 19.1 mL, 47.8 mmol) was added to 
tetrahydrofuran (135 mL) and the solution was cooled to - 
5 78 °C. Acetonitrile (2.5 mL, 47.8 mmol) was then added 
dropwise and the reaction stirred for 45 min. 2-Bromo-6- 
mesitylpyridine (2.00 g, 7 .24 mmol) was added as a solution 
in 10 mL of tetrahydrofuran. The reaction continued to 
stir at -78 °C for 0.5 hr and was then warmed to room 

10 temperature for 1 h. The reaction was quenched with water 
and extracted with ethyl acetate, dried, and concentrated. 
Flash chromatography (20% ethyl acetate/hexanes ) gave 0.70g 
(41% yield) of the desired, product as an orange oil. 
1 H NMR (CDC1 3 ) 5: 2.01 (s, 6H) , 2.31 (s, 3H) , 3.97 (s, 2H) , 

15 6.94 (s, 2H) , 7.21 (d, J - 7.2 Hz, 1H) , 7.42 (d, J = 8.0 Hz, 
1H) , 7.7 9 (t, J = 7.6 Hz, 1H) . 
MS Calcd.: 236, Found: 237 (M+H) . 

Ethyl l-cyano-6-mesityl-4- oxo-4H~quinolizine~3~carboxylate 
20 Diisopropylamine (1.6 mL, 11.6 mmol) in 

tetrahydrofuran (15 mL) was charged with n-butyllithium 
(2.5M, 4.6 mL, 11.6 mmol) at 0 °C. The reaction stirred 
for 0.5 h. The solution was cooled to - 20 °C and ( 6- 
mesitylpyridin-2-yl) acetonitrile (2.49 g, 10.5 mmol) was 
25 added drop wise (as a soILution in 5 mL tetrahydrofuran) . 
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After 0.5 h, the solution was cooled to -78 °C and diethyl 
ethoxymethylenemalonate (2.1 iriL, 10.5 irunol) was added. The 
reaction stirred for 0.5 h and was then cooled to room 
temperature. The reaction was quenched with water and 
extracted with ethyl acetate. The organic layer was dried 
over magnesium sulfate, filtered and concentrated to give 
an orange residue. The material was dissolved in acetic 
acid (20 mL) and heated at 100 °C four 4 h. The solution 
was cooled and poured into an Erlenmeyer flask and washed 
with water. The solution was neutralized with saturated 
sodium bicarbonate. The solution was extracted with ethyl 
acetate (3 times), dried, and concentrated. Flash 
chromatography (25% ethyl acetate/hexanes) gave 3.19 g (84% 
yield) of the title compound as a yellow solid. 
2 H NMR (CDC1 3 ) 5: 1.31 (t, J = 7.6 Hz, 3H) , 1.94 (s, 6H) , 
2.31 (s, 3H), 4.30 (q, J = 6.8, 14.0 Hz, 2H) , 6.88 (s, 2H) , 
6.96 (dd, J =1.6, 7.2 Hz, 1H) , 7.83 <t, J = 8.0 Hz, 1H) , 
8.00 (dd, J = 2.0, 8.8 Hz, 1H) , 8.51 (s, 1H) . 
MS Calcd.: 360, Found: 361 (M+H) . 

Ethyl 1- ( (dipropylamino) methyl) -6-mesityl-4-oxo-4F- 

quinolizine-3-carboxylate 

Ethyl l-cyano-6-mesityl-4-oxo-4tf-quinolizine-3-- 
carboxylate (0.110 g, 0.30 mmol) was dissolved in 20 mL 
ethanol and HC1 (0.15 mL) and treated with 20% Pd(OH) 2 over 
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charcoal (0.050 g) . The solution was evacuated and filled 
with a hydrogen balloon. After 5 h, the solution was 
filtered and concentrated to give a yellow solid. The 
hydrochloride salt was then dissolved in 1 , 2-dichloroethane 
(5 mL) and propionaldehyde (0.078 mL, 1.1 mmol) was added 
followed by sodium triacetoxyborohydride (0.23 g, 1.1 mmol). 
The reaction was heated to 40 °C overnigh-t. The solution 
was cooled, quenched with water. Extraction with ethyl 
acetate was followed by drying the organic layer, 
concentration, and flash chromatography (ethyl acetate) to 
give 0.059 g (42% yield) of the title compound. 
X H NMR (CDC1 3 ) 5: 0.84 (t, J = 7.2 Hz, 6HE) , 1.31 (t, J = 
7.2 Hz, 3H), 1.47 - 1.52 (m, 4H) , 1.95 (s, 6H) , 2.30 (s, 
3H), 2.41 (t, 7.2 H, 4H) , 3.68 (s, 2H) , 4.29 (q, J = 7.2, 
14.0 Hz, 2H), 6.73 (d, J= 6.0 Hz, 1H) , 6.85 (s, 2H) , 7.47 
(t, J = 7.2 Hz, 1H) , 8.09 (d, J = 9.2 Hz, 1H) , 8.17 (s, 1H) . 
MS Calcd.: 448, Found: 449 (M+H) . 

Example 35 

l-( (Dipropylamino) methyl) -3- (hydroxymethyl) -6-mesityl-4H- 
quinolizin-4-one 
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Ethyl 1- ( ( dipropylaiuino ) methyl ) -6-mes:Ltyl-4-oxo-4#- 
quinolizine-3-carboxylate (0.228 g, 0.51 mmol) was 
dissolved in tetrahydrof uran (3.5 mL) . The solution was 
5 cooled to -40 °C and diisobutylaluminum hydride (DIBAL-H) 
(1M, 1.5 mL, 1.5 mmol) was added rapidly. The reaction 
stirred for 1 h and was warmed to room temperature. 
Methanol and Rochelle's salt were added and the mixture 
stirred at room temperature for 3 h. The organic layer was 
10 separated and the aqueous layer was extracted with 
dichloromethane . The combined organic layers were dried, 
concentrated, and flash chromatographed (2% methanol /ethyl 
acetate) to give 0. 096 g (46% yield) of the de-sired product. 
MS Calcd.: 406, Found: 389 (M-OH) 

15 

Example 3 6 

1- ( ( Dipr opylamino ) methyl ) -6-mesityl-3-methyl-^H-quinolizin- 
4-one 
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1- ( (Dipropylamino) methyl) -3- (hydroxymethyl ) -6-mesifcyl- 
4#-quinolizin-4-one (0.050 g, 0.12 mmol) was dissolved An 2 
mL of dichloromethane . The solution was cooled to -2 0 °C. 
5 Tri ethyl amine (86 pL, 0.61 mmol) and methanesulfonyl 
chloride (29 pL, 0.37 mmol) were added. The reaction was 
allowed to stir for 0.5 h. The solution was quenched with 
water and warmed to room temperature. The mixture was 
extracted with ethyl acetate, dried over magnesium sulfate, 

10 filtered, and concentrated to give the crude mesylate. The 
mesylate was redissolved in tetrahydrof uran (3 mL) . Littiium 
aluminum hydride (O.OlOg, 0.27 mmol) was added and the 
reaction stirred at room temperature for 1 h. Glauber's 
salt was added and the solution was filtered and 

15 concentrated. Flash chromatography (ethyl acetate) gave 
0.017g (35% yield) of the title compound as a yellow soUid. 
1 H NMR (CDC1 3 ) 5: 0.829 (t, J = 7.2 Hz, 6H) , 1.48 (q, J = 
7.2, 14.8 Hz, 4H) , 1.96 (s, 6H) , 2.16 (s, 3H) , 2.30 (s, 3H) , 
2.39 (t, J = 7.6 H, 4H) , 3.64 (s, 2H) , 6.48 (dd, J - 0.-6. 



WO 2005/099688 



PCT/US2005/013583 



203 

6.8 Hz, 1H) , 6.85 (s, 2H) , 7.09 (dd, J= 6.8, 8.8 Hz, 1H> , 
7.44 (s, 1H) , 7.87 (dd, J = 1.6, 9.6 Hz, 1H) . 
MS Calcd.: 390, Found: 391. 

5 Example 37 was prepared by substituting acetaldehyde from 



propionaldehyde . 



Exam 
pie 


Structure 


Name 


Physical Data 


37 


r 


Ethyl 1- 
( (diethylamino) met 
hyl) - 6 -me s i t y 1 - 4 - 
oxo-M- 

quinolizine-3- 
carboxylate 


MS Calcd, r 
420, Foundr 
421 (M+H) . 



Example 38 

Ethyl l-butyryl-6-mesityl-4-oxo-4#-quinol±z±ne-3 - 

10 carboxylate 




1- ( 6-Bromopyr±din~2-yl) pentan-2-ol 

Diisopropyl amine (4.3 mL, 30.5 mmol) in 40 mL of 
tetrahydrofuran was cooled to 0 °C. .n-Butyllithium (2.5MI, 
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12.2 mL, 30.5 mmol) was added and the reaction stirred for 
0.5 h. The reaction was cooled to - 20 °C and 2-bromo-6- 
methylpyridine was added as a solution in tetrahydrof uran 
(20 mL) . The reaction continued to stir for 0.5 h and was 
then cooled to -78 °C. Freshly distilled butyraldehyde 
(3.14 mL, 35 mmol) was added dropwise. The reaction was 
warmed to room temperature. The solution was quenched with 
saturated sodium bicarbonate. Extraction with ethyl 

acetate was followed by drying and concentrating. Flash 
chromatography (25% ethyl acetate/hexanes ) gave 2.93 g (41% 
yield) of the product as an oil. 
MS Calcd. : 244, Found: 244 (M) 246 (M+H) . 

1- (6-Mesitylpyridin-2-yl)pentan-2-ol 

1- (6-Bromopyridin-2-yl)pentan-2-ol (3.23 g, 13.2 mmol) 
was dissolved in 30 mL of 1 , 2-dimethoxyethane . 
Tetrakis (triphenylphosphine) palladium ( 0 ) (0.76g, 0.66 mmol) 
was added and the solution was heated to 50 °C for 15 min. 
After cooling the solution, 2 , 4 , 6-trimethylbenzeneboronic 
acid (2.60 g, 15.9 mmol) in 15 mL 1,2 dimethoxyethane was 
added to parent solution. Potassium t-butoxide (2.9 6g, 
2 6.5 mmol) in 15 mL t-butanol was added last. The reaction 
was heated at 90 °C for 0.5 h. After cooling, the solution 
was filtered and concentrated. Flash chromatography (20% 
ethyl acetate/hexanes) gave the title compound (2.91 g, 77% 
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yield) . 

X R NMR (CDCI3) 5: 0.93 (t, J = 7.2 Hz, 3H) , 1.37-1.58 (m, 
4H), 2.01 (s, 6H) , 2.31 (s, 3H) , 2.85 - 3.00 (m, 2H) , 4.04 
- 4.10 (m, 1H) , 5.05 (s, 1H) , 6.91 (s, 2H) , 7.08 (d, J = 
5 7.6 Hz, 2H) , 7.67 (t, 1H) . 

MS Calcd. : 283, Found: 284 (M+H) . 

1- ( 6-Mesitylpyridin-2-yl) pentan-2~one 

1- (6-Mesitylpyridin-2-yl) pentan-2-ol (2.91 g, 10.3 

10 mmol) in 10 0 mL of dichloromethane and 2 0 mL of 
acetonitrile was combined with 4 angstrom crushed molecular 
sieves (2.5 g) and N-methylmorpholine-N-oxide (1.80 g, 15.4 
mmol). Tetrapropylammonium perruthenate (0 . 54g, 1.54 mmol) 
was added last. The reaction stirred at room temperature 

15 for 1 h. The reaction was filtered and concentrated. 

Flash chromatography (10% ethyl acetate/hexanes ) gave 0.87g 
(30%) of the title compound as an yellow oil. 
MS Calcd. : 281, Found: 282 (M+H) . 

20 Diethyl [l-ethoxy-2- ( 6-mesitylpyridin-2-yl ) -3- 

oxohexyl ] malonate 

Diisopropyl amine (0.16 mL, 1.13 mmol) was dissolved 
in tetrahydrofuran (2 mL) . n-Butyllithium (2.5M, 0.45 mL, 
1.13 mmol) was added at 0 °C and the reaction stirred for 

25 0.5 h. The solution was cooled to - 78 °C and l-(6- 
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added. After 0.5 h, ethyl ethoxymethylene malonate (0.21 
mL, 1.0 mmol) was added and the reaction was warmed to room 
temperature. The solution was quenched with water, 

5 extracted with ethyl acetate, dried, and concentrated. 
Flash chromatography (10%-20% ethyl acetate/hexanes ) gave 
the title compound as a mixture of two isomers. 
MS Calcd. : 497, Found: 498 (M+H) . Two peaks observed. 

10 Ethyl l-butyryl-6-mesityl-4-oxo-4H-quinolizine-3- 
carboxylate 

Diethyl [ l-ethoxy-2- ( 6-mesitylpyridin-2-yl ) -3- 

oxohexyl] malonate (0. 045 g, 0.10 mmol) was dissolved in 
acetic acid (3 mL) . The reaction was heated at 100 °C for 

15 20 minutes. Acetic acid was stripped off via rotavap. 

Saturated sodium bicarbonate was added and the solution was 
extracted with ethyl acetate. The organics were dried, 
concentrated, and flash chromatographed (2 0% ethyl 
acetate/hexanes) to give 0.015 g (37% yield) of the title 

20 compound. 

X H NMR (CDC1 3 ) 5: 0.88 (t, J = 7.6 Hz, 3H) , 1.36 (t, J = 
7.2 Hz, 3H) , 1.70 - 1.76 (m, 2H) , 2.04 (s, 6H) , 2.33 (s, 
3H), 2.76 (t, J = 7.6 Hz, 2H) , 4.36 (q, J = 7.2, 14.4 Hz, 
2H) , 6.95 (s, 2H) , 7.23 - 7.33 (m, 2H) , 7.85 (t, J = 8.0 Hz, 

25 1H) , 8.43 (s, 1H) . 
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MS Calcd. : 405, Found: 406 (M+H) . 



Example 39 

Ethyl l-butyryl-6-mesityl-4-oxo-3, 4-dihydro-2H-quinoli 
3-carboxylate 



zme- 



EtO 




Ethyl l-butyryl-6-mesityl-4-oxo-4H-quinolizine-3- 
carboxylate (0.034 g, 0.084 mmol) was dissolved in 
tetrahydrofuran (lmL). Lithium aluminum hydride (0.007 g, 
0.17 mmol) was added at 0 °C. After 15 minutes, the 
reaction was quenched with Glauber's salt. The solution 
was filtered, concentrated, and flash chromatographed (15% 
ethyl acetate/hexanes) to give the title compound (0.014g, 
41% yield) . 

a H NMR (CDC1 3 ) 5: 0.84 (t, J = 7.6 Hz, 3H) , 1.28 (t, J = 
7.2 Hz, 3H), 1.54 - 1.61 (m, 2H) , 2.02 (s, 6H) , 2.32 (s, 
3H), 2.32 - 2.48 (m, 2H) , 3.04 - 3.20 (m, 2H) , 3.70 (dd, J 
= 6.8, 9.2 Hz, 1H), 4.25 (q, J = 7.6, 14.4 Hz, 2H) , 6.93 (s, 
2H), 7.12 (d, J = 7.6 Hz, 1H) , 7.20 (d, H = 7.6 Hz, 1H) , 
7.74 (t, J = 8.0 Hz, 1H) . 
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MS Calcd. : 407, Found: 408 (M+H) . 



Example 4 0 

Ethyl 6-mesityl~4-oxo-l-propoxy-4H-quinolizine~3- 
carboxylate 




( 6-Bromopyridin-2-yl) -methanol 

n-BuLi (2.5M, 20.0 mL, 50.0 mmol) in tetrahydrofuran 
(40 mL) was cooled to - 78 °C. 2, 6-Dibromopyridine (11 . 85g, 
50.0 mmol) in 70 mL tetrahydrofuran was added dropwise 
while keeping the internal temperature of the reaction 
below -70 °C. The resulting dark green solution stirred 
for 15 min at this temperature upon which N,N- 
dimethylf ormamide (6.0 mL, 78 mmol) was added over a period 
of 30 seconds. The reaction stirred at -78 °C for 15 min 
and methanol (50 mL) and acetic acid (3.2 mL) were added. 
Sodium borohydride (1.89g, 50.0 mmol) was added last. The 
reaction was allowed to warm to room temperature. The 
solution was carefully quenched with sat. ammonium chloride 
and then extracted with ethyl acetate (2 times) . The 
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over sodium sulfate, filtered, and concentrated. Flash 
chromatography (25% ethyl acetate/hexanes) gave 2 . 57g (27% 
yield) of the alcohol as a pale yellow oil. 
5 1 H NMR (CDC1 3 ) 5: 3.02 (t, J = 5.2 Hz, 1H) , 4.75 (d, J = 
6.0 Hz, 2H) , 7.28 (d, J = 7.6 Hz, 1H) , 7.40 (d, J - 8.0 Hz, 
1H) , 7.56 (t, J = 8.0 Hz, 1H) . 
MS Calcd.: 188, Found: 188 (M) 190 (M+2). 

10 ( 6— Mesitylpyridin-2-yl) methanol 

( 6-Bromopyridin-2-yl) -methanol (4.23 g, 22.5 imriol) was 
dissolved in 1 , 2-dimethoxyethane . 

Tetrakis (triphenylphosphine) palladium ( 0 ) (1 . 30 g, 1 . 12 
mmol) was added and the reaction stirred for 15 minutes at 

15 50 °C . Upon cooling, 2,4, 6-trimethylbenzeneboronic acid 
(3.69g, 22.5 mmol) in 20 mL 1,2 dimethoxyethane was added 
to the reaction followed by potassium t-butoxide (5.05g, 
50.0 mmol) in 20 mL of t-butanol. The reaction was heated 
at 90 °C for 0.5 hr. The solution was cooled and filtered 

20 through paper. Flash chromatography (30% ethyl 

acetate/hexanes) gave the desired product as a white solid 
(3 . 50 g, 68% yield) . 

X H NMR (CDCI3) 5: 2.02 (s, 6H) , 2.34 (s, 3H) , 3.92 (s, 1H) , 
4.79 (d, J = 4.8 Hz, 2H) , 6.96 (s, 2H) , 7.15 (dd, J = 7.6, 
25 14.8 Hz, 2H), 7.74 (t, J = 8.0 Hz, 1H) . 
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MS Calcd.: 227, Found: 228 (M+H) - 

6-Mesi tyl-2-propoxymethylpyridine 

( 6-Mesitylpyridin-2-yl) methanol (1.03 g, 4.54 mmol) 
5 was dissolved in JV, AT- dime thy If ormamide (5 inL) and the 
solution was charged with sodium hydride (60% dispersion in 
mineral oil, 0 . 23g, 5.7 mmol). The reaction stirred for 
0.5 h at room temperature. Bromopropane (0.52 mL, 5.7 
mmol) was added last. The reaction ran for 2.5 h. The 
10 solution was quenched with water, extracted with ether, 
dried, and concentrated. Flash chromatography (15% ethyl 
acetate/hexanes) gave 0.65 g (53% yield) of the desired 
product . 

MS Calcd.: 269, Found: 270 (M+H). 

15 

Diethyl [2- ( 6-mesitylpyridin-2-yl ) -2-propoxy-ethylidene] - 
malonate 

6— Mesityl-2-propoxymethylpyridine (0.65 g, 2.41 mmol) 
in tetrahydrofuran (15 mL) was cooled to -78 °C. n- 

20 Butylllthium (2.5M, 1.0 mL, 2.65 mmol) was added in 
dropwise fashion. The solution continued to stir at -78 °C 
for 0.5 h. Diethyl ethoxymethylene malonate (0.50 mL, 2.5 
mmol) was added and the reaction was warmed to room 
temperature. The reaction was quenched with water, 

25 extracted with ether, dried, and concentrated. Flash 
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chromatography (10% ethyl acetate/ hexanes) gave 0.3 6 g 
(34% yield) of the product as a red-orange oil. 
MS Calcd.: 439, Found: 440 (M+H). 

5 Ethyl 6-mesityl-4-oxo-l-propoxy-4Ji~quinolizine~3- 
carboxylate 

Diethyl 2- [ 2-propoxy-2- ( 6-mesityl-pyridin-2-yl) - 

ethylidene] -malonate (0.18 9 g, 0.43 mmol ) was dissolved in 
4 mL of Dowtherm A (phenyl ether: biphenyl 2:1 ratio). The 

10 solution was placed in a pre-heated oil bath set at 220 °C. 

The reaction stirred at this temperature for 15 minutes. 
The solution was cooled and flash chromatographed (20-50% 
ethyl acetate /hexanes) to give 0 . 012g (7% yield) of the 
title compound.. 

15 MS Calcd.: 393, Found: 394 (M+H). 

Example 41 

2- (Dipropylaialno) ~5~mesityl-3 , 7-dimethyl-3 , 7-dihydro-4If- 
pyrrolo [2, 3-cZ] pyrimidin-4-one 



Me 




20 Me 
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2-Amino-5-mesityl— 7 -methyl- 3, 7-dihydro-4H~pyrrolo [2, 3- 
d] pyrimidin-4-one 

A solution of dimethylsulf oxide (4 68 mg, 6.00 itimol) 
and acetonitrile (8 ml) was added to a mixture of 
5 mesitylacetoaldehyde (904 mg, 5.57 mmol) , 

bromotrimethylsilane (919 mg, 6.00 mmol) and acetonitrile 
(8 ml) at 0 °C. After stirring at room temperature for 0.5 
hour, the mixture was diluted with water (70 ml) and 
extracted with ethyl acetate (100 ml x 2) . The extracts 

10 were combined, washed with brine, dried over sodium sulfate 
and concentrated in vacuo. A mixture of the residue, 2- 
amino-6- (methylamino) pyrimidin-4- ol (1.69 g, 6.00 mmol), 
potassium carbonate (50 mg) and dimethylsulf oxide (3 ml) 
was heated at 100 °C for 1 hour. After cooling, the mixture 

15 was diluted with water (100 ml) and extracted with ethyl 
acetate (100 ml x 2) . The extracts were combined, washed 
with saturated aqueous sodium hydrogen carbonate and brine, 
dried over sodium sulfate and concentrated in vacuo. The 
residue was purified by silica gel chromatography eluting 

20 with hexane/ethyl acetate (1:1) to give 1.07 g (68%) of the 
title compound, 
mp 184-186 °C 

1 H NMR (CDC1 3 ) 5: 2.07 (6H, s), 2.38 (3H, s) , 3.60 (3H, s), 
4.74 (2H, s, br) , 6.21 (1H, s), 6.92 (2H, s), 10.50 (1H, s) . 



25 
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2-Amino-5-mesityl-3, 7-dimethyl-3 , 7-dihydro-4£r-pyrrolo [2, 3- 
d] pyrimidin-4-one 

To a solution of 2-amino-5-mesityl-7-methyl-3 , 7- 
dihydro-4H- pyrrolo [2, 3-d] pyrimidin-4 -one (847 mg, 3.00 
5 mmol) and N, AF-dimethylf ormamide (30 ml) was added sodium 
hydride (60% in oil, 120 mg, 3.00 mmol) at 0 °C and stirred 
for 0.5 hour. After stirr ±ng at room temperature for 0.5 
hour, to the mixture was added a solution of Mel (426 mg, 
3.0 mmol) and N, N- dimethyl f ormamide (5 ml) at 0 °C and 

10 stirred for 0.5 hour. After stirring at room temperature 
for 1 hour, the mixture was diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml x 3) . The extracts were 
combined, washed with brine, dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by silica 

15 gel chromatography eluting with hexane/ethyl acetate (3:1) 
to give 553 mg (62%) of the title compound, 
mp 229-231 °C 

X H NMR (CDC1 3 ) 5: 2.09 (6H, s), 2.29 (3H, s), 3.41 (3H, s) , 
3.65 (3H, s), 4.67 (2H, brs), 6.32 (1H, s) , 6.90 (2H, s). 

20 

2- (Dipropylamino) -5-mesityl-3 , 7 -dimethyl- 3 , 7-dihydro-4H- 
pyrrolo [2 , 3-d] pyrimidin-4 -one 

To a solution of 2-a.mino-5-mesityl-3 , 7-dimethyl-3 , 7- 
dihydro-4H-pyrrolo [2, 3-d] pyrimidin-4-one (81 mg, 0.27 mmol) 
2 5 and N, N-dimethylf ormamide (3 ml) was added sodium hydride 
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(60% in oil, 24 mg, 0.60 initiol) at 0 °C and stirred for 0.5 
hour. After stirring at room temperature for 0.5 hour, to 
the mixture was added a solution of n-Prl (102 mg, 0.60 
mmol) and N, N-dimethylf ormamide (1 ml) at 0 °C and stirred 
5 for 0.5 hour. After stirring at room temperature for 1 hour, 
the mixture was diluted with water (20 ml) and extracted 
with ethyl acetate (50 ml x 2 ) . The extracts were combined, 
washed with brine, dried over sodium sulfate and 
concentrated In vacuo. The residue was purified by silica 
10 gel chromatography eluting with hexane/ethyl acetate (4:1) 
to give 91 mg (87%) of the title compound, 
mp 100-102 °C 

1 H NMR (CDC1 3 ) 5: 0.90 (6H, t, i7= 7.5 Hz), 1.61 (4H, m) , 
2.11 (6H, s), 2.29 (3H, s), 3.11 (4H, t, J = 7.5 Hz), 3.47 
15 (3H, s), 3.70 (3H, s) , 6.43 (1H, s) , 6.90 (2H, s) . 

Example 42 

2- (Dimethylamino) -5-mesityl-3 r 7-dimethyl-3, 7-dihydro-4H"- 
pyrrolo [2 , 3-d] pyrimidin-4-one 




To a solution of 2— amino-5-mesityl-7-methyl-3, 7- 
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dihydro- 4#-pyrrolo [2 , 3-d] pyrimidin-4-one (115 mg, 0.41 
iranol) and N, N-dimethylf ormamide (3 ml) was added sodium 
hydride (60% in oil, 52 mg, 1.30 mmol) at 0 °C and stirred 
for 0.5 hour- After stirring at room temperature for 0.5 
5 hour, to the mixture was added a solution of Mel (213 mg, 

1.5 0 mmol) and N, N-dimethylf ormamide (1 ml) at 0 °C and 
stirred for 0.5 hour. After stirring at room temperature 
for 1 hour, the mixture was diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml x 2) . The extracts were 
10 combined, washed with brine, dried over sodium sulfate and 

concentrated in vacuo. The residue was purified by silica 
gel chromatography eluting with hexane/ethyl acetate (4:1) 
to give 110 mg (83%) of the title compound, 
mp 127-128 °C 

15 X H NMR (CDCI3) 5: 2.10 (6H, s) , 2.29 (3H, s) , 2.85 (6H, s), 

3.47 (3H, s), 3.72 (3H, s) , 6.42 (1H, s), 6.90 (2H s) . 

Example 4 3 

2- (Dibutylamino) -5-mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
20 pyrrolo [2, 3-d] pyrimidin-4-one 
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To a solution of 2-amino-5-mes:L tyl-3 , 7-dimethyl~3, 7- 
dd_hydro-4.H-pyrrolo [2 , 3-d] pyrimidin-4-one (100 mg, 0 . 34 
mmol) and N f N-dimethylf ormamide (2 ml) was added sodium 
5 hydride (60% in oil, 27 mg, 0-66 mmol ) at 0 °C and stirred 
for 0.5 hour. After stirring at room temperature for 0.5 
hour, to the mixture was added a solution of n-BuI (184 mg, 
1.00 mmol) and N, N-dimethylf ormamide (1 ml) at 0 °C and 
stirred for 0.5 hour. After stirring at room temperature 

10 for 1 hour, the mixture was diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml x 2) . The extracts were 
combined, washed with brine, dried over sodium sulfate and 
concentrated In vacuo. The residue was purified by silica 
g<sl chromatography eluting with hexane/ethyl acetate (4:1) 

15 to give 85 mg (62%) of the title compound as an oil. 

X H. NMR (CDC1 3 ) 5: 0.93 (6H, t, J = 7.5 Hz), 1.31 (8H, m) , 
2.11 (6H, s), 2.29 (3H, s) , 3.12 (4H, t, J = 7.5 Hz), 3.45 
(3H, s), 3.70 (3H, s), 6.42 (1H, s) , 6.89 (2H, s) . 

20 Example 4 4 
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5-Mesityl-2- [ ( 2 -methoxy ethyl ) amino] -3, 7 -dimethyl- 3, 7- 
dihydro-4iT-pyrrolo [2, 3-d] pyrimidin-4-one 




To a solution of 2-amino~5-mesityl— 3 , 7 -dimethyl- 3 , 7- 
5 dihydro-4tf-pyrrolo [2, 3-d] pyrimidin-4-one (55 mg, 0.18 mmol) 

and AT^N-dimethylf ormamide (2 ml) was added sodium hydride 
(60% in oil, 24 mg, 0.60 mmol) at 0 °C and stirred for 0.5 
hour. After stirring at room temperature for 0.5 hour, to 
the mixture was added a solution of 2-methoxyethylbromide 

10 (232 mg, 0.60 mmol) and N, N-dimethylf ormamide (1 ml) at 0 

°C and stirred for 0.5 hour. After stirring at room 
temperature for 2 hours and heating under reflux for 2 
hours, the mixture was diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml x 2) . The extracts were 

15 combined, washed with brine, dried over sodium sulfate and 

concentrated In vacuo. The residue was purified by silica 
gel chromatography eluting with hexane/ethyl acetate (9:1) 
to give 15 mg (23%) of the title compound as an oil. 
1 H NMR (CDC1 3 ) 5: 2.10 (6H, s) , 2.28 (3H, s), 3.36 (3H, s), 

20 3.42 (3H, s), 3.65 (7H, m) , 4.86 (1H, br) , 6.31 (1H, s), 

6.89 (2H, s) . 
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Example 4 5 

2- (Dipropylamino) -3-ethyl-5~mesityl-7-methyl-3 , 7-dd_hydro- 
4H-pyrrolo [2, 3- d] pyrimidin-4 -one 



Me 




5 Me 

2 -Amino- 3 -ethyl -5-mesityl-7-methyl-3 , 7-dihydro-4H- 
pyrrolo [2 , 3-d] p yrimidin-4-one 

To a solution of 2-amino-5-mesityl-7-mefchyl-3 , 7- 
dihydro-4H-pyrr olo [2, 3-d] pyrimidin-4-one (88 mg, 0.31 mmol) 

10 and N, N-dimethy-lf ormamide (3 ml) was added sodium hydride 
(60% in oil, 16 mg, 0.40 mmol) at 0 °C and stirred for 0.5 
hour. After stirring at room temperature for 0.5 hour, to 
the mixture was added a solution of ethyl iodide (62 mg, 
0.4 0 mmol) and. N, N-dimethylf ormamide (1 ml) at 0 °C and 

15 stirred for 0.5 hour. After stirring at room temperature 
for 3 hours, thue mixture was diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml x 3) . The extracts were 
combined, washed with brine, dried over sodium sulfate and 
concentrated in -vacuo. The residue was purified toy silica 

20 gel chromatography eluting with hexane/ethyl acetate (3:1) 
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to give 53 mg (55%) of the title compound. 

1 H NMR (CDC1 3 ) 5: 1.11 (3H, t, J= 7.2 Hz), 2.07 (6H, s), 
2.32 (3H, s), 3.70 (3H, s) , 4.27 (2H, q, J = 7.2 Hz), 4.68 
(2H, br), 6.42 (1H, s) , 6.90 (2H, s) . 

5 

2- (Dipropylamino) -3-ethyl-5~mesityl~7-methyl-3, 7-dihydxo- 
4ff-pyrrolo [2 , 3 — d] pyrimidin-4-one 

To a solution of 2-amino-3-ethyl-5-mesityl-7~me thyl- 
3, 7~dihydro-4H*— pyrrolo [2, 3-d] pyrimidin-4-one (80 mg, 0.26 

10 mmol) and N f JSr— dimethylf ormamide (3 ml) was added sodium 
hydride (60% i_n oil, 40 mg, 1.0 mmol) at 0 °C and stirred 
for 0.5 hour. After stirring at room temperature for 0.5 
hour, to the mixture was added a solution of n-Prl (17 0 mg, 
1.0 mmol) and N, N-dimethylf ormamide (2 ml) at 0 °C and 

15 stirred for 0.5 hour. After stirring at 90 °C for 3 hours, 
the mixture was cooled and diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml x 2) . The extracts were 
combined, washed with brine, dried over sodium sulfate and 
concentrated i_n vacuo. The residue was purified by silica 

20 gel chromatography eluting with hexane/ethyl acetate (20:1) 
to give 4 9 mg (54%) of the title compound. 

1 H NMR (CDCI3) 5: 1.00 (6H, t, J = 7.5 Hz), 1.14 (3H, t, J 
= 7.5 Hz), 1.68 (4H, sext, J = 7.5 Hz), 2.00 (6H, s), 2.31 
(3H, s), 3.55 (4H, t, J = 7.5 Hz), 3.67 (3H, s), 4.28 (2H, 
25 q, J =7.5 Hz), 6.34 (1H, s), 6.89 (2H, s) . 
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Example 4 6 

3-Ethyl-5-mesityl-7-methyl-2- (propylamine)) -3, 7-dihydro- 4H- 
pyrrolo [2, 3-d] pyrimidin-4 — one 




5 Me 

To a solution of 2 — amino-3-ethyl-5-mesityl-7-methyl- 
3, 7-dihydro~42f-pyrrolo [2 , 3-d] pyrimidin-4-one (80 mg, 0,26 
mmol) and N, N-dimethylf ormamide (3 ml) was added sodium 
hydride (60% in oil, 40 mg, 1.0 mmol) at 0 °C and stirred 

10 for 0,5 hour. After stirring at room temperature for 0.5 
hour, to the mixture was added a solution of n-Prl (17 0 mg, 
1.0 mmol) and N, N-dimeth.ylf ormamide (2 ml) at 0 °C and 
stirred for 0.5 hour. After stirring at 50 °C for 3 hours, 
the mixture was cooled and diluted with water (20 ml) and 

15 extracted with ethyl acetate (50 ml x 2) . The extracts were 
combined, washed with brine, dried over sodium sulfate and 
concentrated in vacuo. Th.e residue was purified by silica 
gel chromatography elutincj with hexane/ethyl acetate (20:1) 
to give 25 mg (25%) of the title compound. 

20 1 H NMR (CDCI3) 5: 0.94 (3H, t, J = 7.5 Hz), 1.14 (3H, t, J = 
7.5 Hz), 1.65 (2H, m) , 2.07 (6H, s), 2.31 (3H, s) , 3.42 (2H, 
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q, J = 7.5 Hz), 3.69 (3H, s), 4.28 (2H, q, J = 7.5 Hz), 
4.76 (1H, br), 6.34 (1H, s) , 6.89 (2H, s). 

Example 4 7 

2- (Dipropylamino) ~3-isopropyl-5-mesityl-7-methyl-3, 7- 
dihydro~4H-pyrrolo [2, 3-d] pyrimidin-4-one 



2~Amino-3-isopropyl-5-mesityl-7-ia«ethyl--3 , 7-dihydro-4#- 
pyrrolo [2 , 3-d] pyrimidin-4-one 

To a solution of 2-ami :no-5-mesityl-7-methyl-3 , 7- 
dihydro-4H-pyrrolo [2 , 3-d] pyrimidi:n-4~one (156 mg, 0 . 55 
mmol) and N, N-dimethylf ormamide (5 ml) was added sodium 
hydride (60% in oil, 24 mg, 0.60 mmol) at 0 °C and stirred 
for 0.5 hour. After stirring at room temperature for 0.5 
hour, to the mixture was added a solution of 2-iodopropane 

(102 mg, 0.60 mmol) and N, N-dime -thylf ormamide (2 ml) at 0 
°C and stirred for 0.5 hour. After stirring at room 
temperature for 3 hours, the mixture was diluted with water 

(20 ml) and extracted with ethyl acetate (50 ml x 2) . The 
extracts were combined, washed with brine, dried over 
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sodium sulfate and concentrated in vacuo. The residue was 
purified by silica gel chromatography eluting with 
hexane/ethyl acetate (3:1) to give 88 mg (49%) of the title 
compound. 

5 X H NMR (CDC1 3 ) 5: 1.07 (6H, d, J = 6.3 Hz) , 2.05 (6H, s), 
2.31 (3H, s), 3.69 (3H, s) , 4.67 (2H^ s), 5.24 (1H, sept, J 
= 6.3 Hz), 6.40 (1H, s) , 6.88 (2H, s) . 

2- (Dipropylamino) -3-isopropyl-5-mesifcyl-7-methyl-3, 7- 

10 dihydro-4H-pyrrolo [2, 3-d] pyrimidin-4 — one 

To a solution of 2-amino-3— isopropyl-5-mesityl-7- 
methyl-3, 7-dihydro-4tf-pyrrolo [2, 3-d] p>yrimidin-4-one (100 mg, 
0.31 ramol) and N^Z^-di methyl form ami <de (3 ml) was added 
sodium hydride (60% in oil, 4 0 mg, 1.0 mmol) at 0 °C and 

15 stirred for 0.5 hour. After stirring at room temperature 
for 0.5 hour, to the mixture was added a solution of n-Prl 
(17 0 mg, 1.0 mmol) and N, N - dime t hy 1 f o r mami de (2 ml) at 0 °C 
and stirred for 0.5 hour. After stirring at 90 °C for 3 
hours, the mixture was cooled and diluted with water (20 

2 0 ml) and extracted with ethyl acetate (50 ml x 2) . The 
extracts were combined, washed wi~th brine, dried over 
sodium sulfate and concentrated in vacuo. The residue was 
purified by silica gel chromatography eluting with 
hexane/ethyl acetate (20:1) to give 51 mg (41%) of the 

2 5 title compound. 
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X H NMR (CDCI3) 5: 0.94 (6H, t, J = 7.5 Hz), 1.11 (6H, d, J 
= 6.3 Hz), 1.69 (4H, sext, J — 7.5 Hz), 2.07 (6H, s) , 2.31 
(3H, s), 3.54 (4H, t, J = 7.5 Hz), 3.67 (3fi, s) , 5.21 (2H, 
sept, J = 6.3 Hz), 6.32 (1H, s) , 6.87 (2H, s). 

5 

Example 4 8 

3-Isopropyl~5-mesityl-7-methyl-2- (propylamine) -3, 7-dihydro- 
4H-pyrrolo [2, 3-d] pyrimidin-4-one 




Me 



10 To a solution of 2-amino-3-isopropyl-5-mesityl-7~ 

methyl-3, 7-dihydro-4H-pyrrolo [2, 3-d] pyrimidin-4-one (100 mg, 
0.31 mmol) and N, N-dimethylf ormamide (3 ml) was added 
sodium hydride (60% in oil, 40 mg, 1.0 imol) at 0 °C and 
stirred for 0.5 hour. After stirring at room temperature 

15 for 0.5 hour, to the mixture was added a solution of n-Prl 
(170 mg, 1.0 mmol) and N, N-dimethylf ormamide (2 ml) at 0 °C 
and stirred for 0.5 hour. After stirring at 50 °C for 3 
hours, the mixture was cooled and diluted with water (20 
ml) and extracted with ethyl acetate (50 ml x 2) . The 

20 extracts were combined, washed with brine, dried over 
sodium sulfate and concentrated in vacuo. The residue was 
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purified by silica gel chromatography eluting with 

hexane/ethyl acetate (20:1) to give 68 mg (60%) of the 
title compound. 

X H NMR (CDC1 3 ) 5: 1.00 (3H, t, J = 7.5 Hz), 1.08 (6H, d, J 

= 6.3 Hz), 1.65 (2H, sext, J = 7.5 Hz), 2.05 (6H, s) , 2.31 

(3H, s), 3.41 (4H, q, J = 7.5 Hz), 3.68 (3H, s), 4.75 (1H, 

t, J = 7.5 Hz), 5.24 (2H, sept, J* = 6.3 Hz), 6.45 (1H, s) , 
6.87 (2H, s) . 

Example 4 9 

5-Mesityl-3, 7-dimethyl~2-piperidin-l-yl~3, 7-d ihydro-4.H- 
pyrrolo [2, 3-d] pyrimidin-4-one 



To a solution of 2-amino-5-mesityl-3 , 7 -dimethyl-3 , 7- 
dihydro-4H-pyrrolo [2, 3-d] pyrimidin-4-one (0. 063 g, 0.212 
mmol) in N, N-dimethylf ormamide (1 mL) was added 1,5- 
dibromopentane (0.02 9 mL, 0.212 mmol) and sodium hydride 
(66 % in oil, 0.015 g, 0.426 mmol) at 0 °C, and the mixture 
was allowed to stir at room temperature fox: 1 hour. The 
reaction mixture was diluted with ice-cold water and 
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extracted with ethyl acetate- The organic layer was washed 
with water and brine, dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by silica 
gel column chromatography eluting with hexane/ethyl acetate 
(10:1 - 3:1). The oil obtained was crystallized from 
diisopropyl ether-hexane to give 0.052 g (67%) of the title 
compound . 
mp 210-212 °C. 

X H NMR (CDC1 3 ) 5: 1- 64 - 1.73 (m, 6H) , 2.10 (s, 6H) , 2.29 
(s, 3H), 3.10 - 3.14 (m, 4H) , 3.48 (s, 3H) , 3.73 (s , 3H) , 
6.44 (s, 1H) , 6.91 (s, 2H) . 

Example 50 

2- (Dipropionylamino) -3, 7-dimethyl-5-phenyl-3 , 7-dihydrro-4H- 
pyrrolo [2, 3-d] pyrimidin-4 -one 



To a solution of 2-amino-5-mesityl-3 , 7 -dimethyl- 3 , 7- 
dihydro-4H-pyrrolo [2, 3-d] pyrimidin-4-one (0 . 075 g, 0 .252 
mmol) in N^W-dimethylacet amide (1.5 mL) was added propionyl 
chloride (0.048 mL, 0.548 mmol), and the mixture was 
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allowed to stir at 60 °C for 17 hour. After cooling, the 
reaction mixture was diluted with saturated aqueous sodium 
hydrogen carbonate and extracted with ethyl acetate. The 
organic layer was washed with water and brine, dried over 
sodium sulfate and concentrated in vacuo. The residual 
crystals were recrystallized from ethanol-diethyl ether to 
give 0.0 40 g (39%) of the title compound, 
mp 215-217 °C. 

X H NMR (CDC1 3 ) 5: 1.19 (t, J = 7.29 Hz, 6H) , 2.09 (s, 6H) , 
2.31 (s, 3H) , 2.54 (dq, J = 18.05, 7.32 Hz, 2H) , 2.83 (dq, 
J = 18. 05, 7.32 Hz, 2H) , 3.36 (s, 3H) , 3.79 (s, 3H) , 6.66 
(s, 1H) , 6.93 (s, 2H) . 

Example 51 

2- [ (1-Ethylpropyl) amino] -5-mesityl-3 , 7-dimethyl-3 , 7- 
dihydro-4#"-pyrrolo [2, 3-d] pyrimidin-4 -one 



To a solution of 2-amino-5-mesityl-3, 7-dimethyl-3, 7- 
dihydro-4i?-pyrrolo [2 , 3-d] pyrimidin-4-one ( 0 . 062 g, 0.209 
itimol) in N,N-dimethylf ormamide (0.5 mL) was added sodium 
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hydride (66 % in oil, 0.016 g, 0.439 mmol), and the mixture 
was allowed to stir at room temperature for 25 minutes. 3- 
Bromopentane (0.055 mL, 0.439 mmol) twice at room 
temperature and sodium hydride (66 % in oil, 0.016 g, 0.439 
5 mmol) at 0 °C was added during the reaction, stirring at 
room temperature for 15 hours and at 60 °C for 52 hours. 
After cooling, the reaction mixture was diluted with ice- 
cold water and extracted with ethyl acetate. The organic 
layer was washed with water and brine, dried over sodium 

10 sulfate and concentrated In vacuo. The residue was purified 
by silica gel column chromatography eluting with 
hexane/ethyl acetate (4:1 - 2:1). The desired fractions 
were concentrated in vacuo. The residual crystals were 
washed with diisopropyl ether-hexane to give 0.019 g (25%) 

15 of the title compound, 
mp 174-176 °C. 

X H NMR (CDC1 3 ) 5: 0.98 (t, J = 7.5 Hz, 6H) , 1.50-1.77 (m, 
4H) , 2.11 (s, 6H) , 2.28 (s, 3H) , 3.37 (s, 3H) , 3.65 (s, 3H) , 
4.03-4.14 (m, 2H) , 6.30 (s, 1H) , 6.90 (s, 2H) . 

20 

Example 52 

2- (Diallylamino) -5-mesityl~3, 7-dimethyl-3, 7-dihydro-4ff- 
pyrrolo [2, 3-d] pyrimidin-4-one trif luoroacetate 
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To a solution of 2-amino-5-mesityl-3, 7-dimethyl-3, 7- 
dihydro-4iT-pyrrolo [2, 3-d] pyrimidin-4-one (0 . 040 g, 0 . 109 
mmol) in N, N-dimethylf ormamide (0.5 mL) was added allyl 
5 bromide (0.035 mL, 0.327 mmol) and sodium hydride (66 % in 
oil, 0.012 g, 0.327 mmol), and the mixture was allowed to 
stir at 60 °C for 20 hour. The reaction mixture was diluted 
with dichloromethane, and the organic layer was washed with 
water and brine, separated with a filter tube (made by 
10 Wattmann) and concentrated in vacuo. The residue was 
dissolved in dimethylsulf oxide (1 mL) and purified by HPLC 
to give 0.018 mg (43%) of the title compound. 
LC-MS analysis: purity 99% (retention time: 2.42 min) 
MS (ESI+) : 491 (M+H) . 

15 

Abbreviations mean as described below. 

LC-MS : liquid chromatography - mass chromatography 

ESI: electron spray ionization 

LC-MS analysis was carried out under a condition described 
20 below. 
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Equipment: Waters LC-MS system 

A part of HPLC: Agilent HP1100 

A part of MS: Micromass ZMD 
Column: Shiseidou CAPCELL PAK C18UG120, S-3 pM, 1.5 x 35 mm 
5 Solvent: A; 0.05% aqueous trif luoroacetic acid, B; 0.04% 
trif luoroacetic acid in acetonitrile 

Gradient cycle: 0.00 min (A/B = 90/10), 2.00 min (A/B = 
5/95), 2.75 min (A/B = 5/95), 2.76 min (A/B = 90/10), 3.60 
min (A/B = 90/10) 
10 Injection volume: 2 \iL 

Flow rate: 0.5 mL/min 
Detection: UV 220 nm 

MS condition (ionization method) : ESI 

15 Preparative HPLC was carried out under a condition 

described below. 

Equipment: Gilson high through put purification system 
Column: YMC CombiPrep ODS-A S~5|im, 50x2 0 mm 

Solvent: A; 0.1% aqueous trif luoroacetic acid, B; 0.1% 
20 trif luoroacetic acid in acetonitrile 

Gradient cycle: 0.00 min (A/B = 95/5), 1.00 min (A/B = 

95/5), 5.20 min (A/B = 5/95), 6.40 min (A/B = 5/95), 6.50 

min (A/B = 95/5), 6.60 min (A/B = 95/5) 

Flow rate: 2 0 mL/min 
25 Detection: UV 220 nm 
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Example 53-90 

Example 53-90 in Table 1 were prepared with 30 types 
of commercially available alkyl halides illustrated below 
5 in the same procedure described in Example 52 . 



Alkyl halide 
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Table 1 



Example 


Structure 


additive 


Name 


MS (ESI+; M+H) 


53 






CF3COOH 


5-mesityl-3 , 7-dimethyl-2-pyrrolidin-l- 
yl-3,7-dihydro-4H-pyrrolo[2,3- 
d] pyrimidin-4-one 


351 


54 




f 


CF3COOH 


2- [bis (2-methylprop-2-enyl) amino] -5- 
mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one 


405 


55 




CF3COOH 


2- [bis (3-methylbutyl) amino] -5-mesityl- 
3,7-dimethyl-3,7-dihydro-4H-pyrrolo [2, 3- 
d] pyrimidin-4-one 1 


437 


56 




t 


CF3COOH 


2- [bis (cyclopropylmethyl) amino] -5- 
mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one 


405 


57 




CF3COOH 


5-mesityl-3 , 7-dimethyl-2-morpholin-4-yl- 
3, 7-dihydro-4H-pyrrolo[2, 3-d] pyrimidin- 
4 -one 


367 


58 




CF3COOH 


2- (diethyl amino) -5-mesityl-3 , 7-dimethyl- 
3, 7-dihydro-4H-pyrrolo[2, 3-d] pyrimidin- 
4 -one 


353 


59 




CF3COOH 


2- (dipentylamino) -5-mesityl-3, 7- 
dimethyl-3,7-dihydro-4H-pyrrolo[2, 3- 
d] pyrimidin-4-one 


437 


60 






CF3COOH 


2- (diisopr op yl amino) -5-mesityl-3 , 7- 
dimethyl-3, 7-dihydro-4H-pyrrolo [2, 3- 
d] pyrimidin-4-one 


381 


61 






CF3COOH 


2- (dibenzylamino) -5-mesityl-3 , 7- 
dimethyl-3, 7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


477 


62 






CF3COOH 


2- [bis (4-methylbenzyl) amino] -5-mesityl- 
3, 7-dimethyl-3, 7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


505 


63 




CF3COOH 


2- [bis (2-phenoxyethyl) amino] -5-mesityl- 
3, 7-dimethyl-3, 7-dihydro-4H-pyrrolo [2, 3- 
d] pyrimidin-4-one 


537 


64 




CF3COOH 


2- [bis (2-chlorobenzyl) amino] -5-mesityl- 
3, 7-dimethyl-3,7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


545 


65 






CF3COOH 


2- [bis (pyridin-3-ylmethyl) amino] -5- 
mesityl-3,7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 


479 


66 




1 


CF3COOH 


2- [bis (4-chlorobenzyl) amino] -5-mesityl- 
3,7-dimethyl-3,7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


545 
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67 




CF3COOH 


2- [bis <pyridin-2-ylmethyl) amino] -5- 
mesityl-3, 7 -dimethyl- 3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 


479 


68 




CF3COOH 


2- {bis [ 4- (benzyloxy) benzyl] amino } -5- 
mesityl-3, 7 -dimethyl- 3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 


689 


69 




CF3COOH 


2- [bis (3-methoxybenzyl) amino] -5-mesityl- 
3, 7-dimethyl-3, 7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


537 








CF3COOH 


2- [bis (3-chlorobenzyl) amino] -5-mesityl- 
3, 7-dimethyl-3, 7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


545 


70 




71 




CF3COOH 


4 1 , 4 ' * - [ [ ( 5 -mesityl- 3, 7 -dimethyl- 4-oxo- 
4 , 7— dihydro-3H-pyrrolo [2 , 3-d] pyrimidin- 
2-yl) imino]bis (methylene) ] dibiphenyl-2- 
carbonitrile 


67 9 


72 




CF3COOH 


2- {bis [3- (lH-pyrrol-l-yl) propyl] amino }- 
5-mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 


511 


73 




CF3COOH 


2- [bis (2-naphthylmethyl) amino] -5- 
mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one 


577 


74 




CF3COOH 


2- [bis (2, 5-dimethoxybenzyl) amino] -5- 
mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 


597 


75 




CF3COOH 


2- [bis (quinolin-2-ylmethyl) amino] -5- 
mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 


579 


76 




CF3COOH 


2- {bis [3-f luoro-5- 
( trif luoromethyl ) benzyl] amino } -5- 
mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4~one 


649 


77 




CF3COOH 


5-mesityl-3, 7-dimethyl-2~ [ (2- 
phenoxyethyl) amino] -3, 7-dihydro~4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one 


417 


78 




CF3COOH 


2- [ (4~chlorobenzyl) amino] -5-mesityl-3, 7- 
dimethyl- 3 , 7-dihydro-4H-pyrrolo [2 , 3- 
d] pyrimidin-4-one 


421 


79 




CF3COOH 


2- [ (1, l-dimethyl-2-oxo-2- 
phenylethyl) amino] -5-mesityl~3, 7- 
dimethyl-3, 7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


443 


80 




CF3COOH 


2- [ (3-chlorobenzyl) amino] -5-mesityl-3, 7- 
dimethyl-3, 7-dihydro-4H-pyrrolo [2 , 3- 
d] pyrimidin-4-one 


421 


81 




CF3COOH 


4 T -{ [ (5-mesityl-3,7-dimethyl-4-oxo~4,7- 
dihydro-3H-pyrrolo[2, 3-d] pyrimidin-2- 
yl ) amino] methyl } -1 , 1 ' -biphenyl-2- 
carbonitrile 


488 
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82 




CF3COOH 


o-itiesityi^o, / — aime unyj.— z— l 1<s 
naphthy lmethy 1 ) amino] -3, 7-dihydro-4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one 


437 


83 




CF3C00H 


2-{ [3-fluoro-5- 
(trif luoromethyl) benzyl] amino} -5- 
mesityl-3, 7-dimethyl-3, 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 


473 


84 


H / 


CF3COOH 


5— mesityl— 3,7— dimethyl-2- [ (1— 
methylbutyl) amino] -3, 7-dihydro~4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one 


367 


85 


or JX^pO 




2— ( cyclopentyl amino) — 5— mesityl-3 , 7— 
dimethyl-3,7-dihydro-4H-pyrrolo [2, 3- 
d] pyrimidin-4-one 


365 


86 


H / 


CF3COOH 


2— [ (1-etnylDUtyl) aitiinoj -o-mesityj.-o, / 
dimethyl-3, 7-dihydro-4H-pyrrolo [2,3- 
d] pyrimidin-4-one 


381 


87 




CF3COOH 


ethyl N— ( 5— mesityl— 3 , 7— dimethyl— 4— oxo- 
4,7-dihydro-3H-pyrrolo [2, 3-d] pyrimidin- 
2-yl) -2-methylalaninate 


411 








5 -mesityl- 3, 7 -dimethyl-2 - [ (1- 
propylbutyl) amino] -3 , 7-dihydro-4H- 
pyrrolo [2, 3-d] pyrimidin-4-one 




88 




CF3COOH 


395 


89 




CF3COOH 


2- ( i sop ropyl amino) -5 -mesityl- 3 , 7- 
dimethyl-3 , 7-dihydro-4H-pyrrolo [2,3- 
d ] pyr imidin- 4 -one 


339 


90 




CF3COOH 


2- (ethylamino) -5-mesityl-3 , 7-dimethyl- 
3 , 7-dihydro-4H-pyrrolo [2 , 3-d] pyrimidin- 
4-one 


325 



Example 91 

2- [ (1-Ethylpropyl) (methyl) amino] -5 -mesityl- 3, 7-dimethyl- 
3, 7~d±hydro-4H-pyrrolo [2, 3-d] pyrimidin-4-one hydrochloride 




To a 



solution of 2- [ (1-Ethylpropyl) amino] -5-mesityl- 
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3, 7 -dime thy 1-3, 7-dihydro-4ff-pyrrolo [2, 3-d] pyrimidin-4-one 
(0.073 g, 0.199 mmol) in N, N-dimethylf ormamide (1 mL) was 
added sodium hydride (66 % in oil, 0.008 g, 0.219 mmol), 
and the mixture was allowed to stir at room temperature for 
20 minutes. Iodomethane (0.014 mL, 0.219 mmol) was added to 
the mixture, followed by stirring at 0 °C for 1.5 hours. 
The reaction mixture was diluted with ice-cold water and 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by silica 
gel column chromatography eluting with hexane/ethyl acetate 
(4:1 - 2:1). The desired fractions were concentrated in 
vacuo. The residual oil was dissolved in ethyl acetate, and 
4N solution of hydrochloride in ethyl acetate (0.063 mL) 
was added. The solution was concentrated in vacuo, and the 
residue was crystallized from diethyl ether-hexane to give 
0.014 g (17%) of the title compound, 
mp 135-137 °C. 

X H NMR (DMSO-de) 5: ppm 0.91 (t, J" = 7.3 Hz, 6H) , 1.53 - 
1.74 (m, 4H), 1.99 (s, 6H) , 2.23 (s, 3H) , 2.70 (s, 3H) , 
3.32 (s, 3H), 3.30 - 3.34 (m, 1H) , 3.61 (s, 3H) , 6.64 (s, 
1H) , 6.82 (s, 2H) . 

Example 92 

N T - (5-Mesityl-3, 7-dimethyl-4-oxo-4 , 7-dihydro-3H- 
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pyrrolo [2, 3-d] pyrimidin-2-yl) -N^N-dimethylurea 




To a solution of 2-amino-5-mesityl~3, 7-dimethyl-3 , 7- 
dihydro-4H~pyrrolo [2, 3-d] pyrimidin-4-one (0 . 040 g, 0 . 135 
5 mmol) in tetrahydrofuran (1 mL) were added p-nitrophenyl 
chlorof ormate (O.073 g, 0.361 mmol) and triethylamine 
(0.050 mL, 0.361 mmol), and the mixture was allowed to stir 
at 60 °C for 2 hours. A 2M solution of dimethylamine in 
tetrahydrofuran (0.4 mL) was added to the mixture, followed 

10 by stirring at 60 °C for 15 hours. After cooling, the 
reaction mixture was diluted with ice-cold water and 
extracted with eiihyl acetate. The organic layer was washed 
with water and brine, dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by silica 

15 gel column chromatography eluting with hexane/ethyl acetate 
(4:1 - 1:2). Th.e desired fractions were concentrated in 
vacuo, and the redidual crystals were washed with 
diisopropyl ether-die thyl ether to give 0.012 g (24%) of 
the title compound. 

20 mp 221-223 °C . 

X H NMR (CDC1 3 ) 5: ppm 2.11 (s, 6H) , 2.28 (s, 3H) , 3.12 (s, 
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3H) , 3.19 (s, 3H) , 3.55 (s, 3H) , 3.70 (s, 3H) , 6.39 (s, 1H) , 
6.90 (s, 2H) , 8.53 (s, 1H) . 

Example 93 

2- (Dipropylamino) -5-me sityl-7-methyl~3 , 7-dihydro-4H~ 
pyrrolo [2, 3-d] pyrimidin-4-one 



4-Chloro-5-mesityl-7-methyl-I\7^.Z\7-dipropyl~ 7#-pyrrolo [2 , 3-d] - 
pyrimidin-2-amine 

A mixture of 2- amino - 5 -me sity 1-7 -methyl- 3 , 7- dihydro- 
4#-pyrrolo [2 , 3-d] pyrim±din-4-one (142 mg, 0.50 mmol) , N,N- 
diethylaniline (68 rag, 0.50 mmol),, and phosphorus 
oxychloride (10 ml) was heated at 80 °C with stirring for 4 
hours. The dark orange solution was allowed to cool to room 
temperature and concentrated in vacuo. Water (10 ml) was 
then added to the residue at 0 °C with vigorous stirring. 
Concentrated aqueous ammonium hydroxide was added and 
extracted with ethyl acetate (100 ml X 2) . The extracts 
were combined, washed with brine, dried over sodium sulfate 
and concentrated in vacuo. To a mixture of the residue and 



Me 




Me 



Me 
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dimethyl formamide (5 ml) was added sodium hydride (60% in 
oil, 50 mg, 1.25 mmol) at 0 °C and stirred for 0.5 hour. 
After stirring at room temperature for 0.5 hour, to the 
mixture was added a solution of n-Prl (213 mg, 1.25 mmol) 
and dimethyl formamide (2 ml) at 0 °C and stirred for 0.5 
hour. After stirring at room temperature for 1 hour, the 
mixture was diluted with water (20 ml) and extracted with 
ethyl acetate (50 ml X 2) . The extracts were combined, 
washed with brine, dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by silica 
gel chromatography eluting wi~th hexane/ethyl acetate (20:1) 
to give 59 mg (31%) of the title compound. 

X H NMR (CDC1 3 ) 5: 0.95 (6H, t, J= 7.5 Hz), 1.66 (4H, m) , 
2.06 (6H, s), 2.32 (3H, s) , 3.57 (4H, t, J = 7.5 Hz), 3.69 
(3H, s), 6.48 (1H, s), 6.91 (2H, s) . 

2- (Dipropylamino) -5-mesityl-7 -methyl-3, 7-dihydro~4#- 
pyrrolo [2 , 3-d] pyrimidin-4-one 

4-Chloro-5-mesityl-7-methyl-Ar / N-dipropyl-7H- 
pyrrolo [2, 3-d] pyrimidin-2-amine (50 mg, 0.13 mmol) in 
aqueous sodium hydroxide (2M, 10 ml) was heated at reflux 
for 6 hours. The solution was cooled to room temperature 
and neutralized with acetic acid. The mixture was diluted 
with water (20 ml) and extracted with ethyl acetate (50 ml 
X 3) . The extracts were combined, washed with brine, dried 
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over sodium sulfate and concentrated in vacuo. The residue 
was purified by silica gel chromatography eluting with 
hexane/ethyl acetate (4:1) to give 39 mg (81%) of the title 
compound. 

X H NMR (CDC1 3 ) 5: 0.94 (6H, t, J = 7.5 Hz), 1.67 (4H, m) , 
2.06 (6H, s), 2.30 (3H, s) , 3.57 (4H, t, J = 7.5 Hz), 3.69 
(3H, s), 6.16 (1H, s), 6.48 (1H, s), 6.90 (2H, s). 

Example 94 

3-Benzyl-2~ (dipropylamino) -5-mesit yl-7-methyl-3 , 7-dihydro- 
4H-pyrrolo [2, 3-d] pyrimidin-4-one 



To a solution of 2- (dipropylamino) -5-mesityl-7-methyl- 
3, 7-dihydro-4tf-pyrrolo [2, 3-d] pyrimidin-4-one (50 mg, 0 . 14 
mmol) and dimethyl formamide (3 ml) was added sodium hydride 
(60% in oil, 10 mg, 0.25 mmol) at 0 °C and stirred for 0.5 
hour. After stirring at room temperature for 0.5 hour, to 
the mixture was added a solution of benzylchloride (64 mg, 
0.50 mmol) and dimethyl formamide (2 ml) at 0 °C and stirred 
for 0.5 hour. After stirring at room temperature for 1 hour, 
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thie mixture was heated at 8 0 °C . After cooling to room 
temperature, the mixture was diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml X 3) . The extracts 
were combined, washed with brine, dried over sodium sulfate 
and concentrated in vacuo. The residue was purified by 
silica gel chromatography eluting with tiexane /ethyl acetate 

(20:1) to give 11 mg (17%) of the title compound. 
X H NMR (CDC1 3 ) 5: 0.90 (6H, t, <J= 7.5 Hz), 1.61 (4H, m) , 
2.11 (6H, s), 2.29 (3H, s), 3.11 (4H, t , J = 7.5 Hz), 3.47 

(3H, s), 3.61 (2H, s), 6.43 (1H, s), 6.90 (2H, s) , 7.20 (5H, 
m) . 

Example 95 

2— ( Dipropylamino ) -5-mesityl-7-methyl-3-propyn-2~yl-3, 7- 
dd_hydro-4.Ff-pyrrolo [2 , 3-d] pyrimidin-4-one 



To a solution of 2- (dipropylamino) — 5-mesityl-7-methyl- 
3 r 7-dihydro-4if-pyrrolo [2 , 3-d] pyrimidin-4 -one (50 mg, 0.14 
mmol) and dimethylf ormamide (3 ml) was added sodium hydride 
(60% in oil, 10 mg, 0.25 mmol) at 0 °C and stirred for 0.5 




Me 
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hour. Z\fter stirring at room temperature for 0.5 hour, to 
the mixture was added a solution of propargylbromide (54 mg, 
0 . SOmmol) and dimethyl formamide (2 ml) at 0 °C and stirred 
for 0.5 hour. After stirring at room temperature for 1 hour, 
5 the mixture was heated at 8 0 °C. After cooling to room 
temperature, the mixture was diluted with water (20 ml) and 
extracted with ethyl acetate (50 ml X 3). The extracts 
were combined, washed with brine, dried over sodium sulfate 
and concentrated In vacuo. The residue was purified by 

10 silica gel chromatography eluting with hexane/ethyl acetate 
(20:1) to give 8 mg (14%) of the title compound. 
X H NMR (CDC1 3 ) 5: 0.91 (6H, t, J = 7.5 Hz), 1.61 (4H, m) , 
2.11 (SH, s), 2.28 (3H, s), 3.02 (1H, t, <J = 2.4 Hz), 3.11 
(4H, t, J = 7.5 Hz), 3.46 (3H, s), 4.41 (2H, d, J = 2.4 Hz), 

15 6.43 (]_H, s) , 6.90 (2H, s) . 

Example 9 6 

1- (2, 4 — Dimethylphenyl) -4- ( 1-ethylpropoxy) -6-methyl-l, 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7-one 
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Diethyl 1- (2, 4 — Dimethylphenyl ) -lH-pyrrole-2 , 3-dicanrboxylate 
(Method A) 

A mixture of diethyl lH-pyrrole-2 , 3-dica irboxylate 
5 (4.21 g, 19.9 mmol) , 2, 4-dimethylphenylboronic acid (5.98 

g, 39.9 mmol), Cu (OAc) 2 (5.43 g, 29.9 mmol), pyriciine (3.22 
ml, 39.9 mmol) and dichlormethane (60 ml) was stirred at 
room temperature for 62 hours. The mixture was diluted with 
water (100 ml) and extracted with ethyl acetate ( 100 ml x 

10 2) . The extracts were combined, washed with IN hydrochloric 
acid and saturated aqueous sodium bicarbonate, dried over 
magnesium sulfate and concentrated in vacuo. The residue 
was perified by silica gel. chromatography eluting with 
hexane/ethyl acetate (10:1 - 5:1) to give 0.98 g (16%) of 

15 the title compound. The starting material (3.5 g) was 
recovered. 

X H NMR (CDC1 3 ) S: 1.08 (3H, t, J = 7.2 Hz), 1.35 (3H, t, J 
= 7.2 Hz), 2.03 (3H, s), 2.36 (3H, s) , 4.11 (2H, q, J = 7.2 
Hz), 4.32 (2H, q, J = 7.2 Hz), 6.65 (2H, s) , 7.00 - 7.15 
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(3H, m) . 
(Method B) 

(i) Ethyl 3-cyano-l— (2, 4-dimethylphenyl) -lff-pyrrole- 2- 
carboxylate 

A mixture of ciiethyl 3, 6-dicyano-2, 7-hydroxyocta- 
2, 4, 6-trienedioate (3.83 g, 12.5 mmol), 2 , 4-dimethylani line 
(3.09 ml, 25.0 mmol) and toluene (50 ml) was heated under 
reflux for 2 hours. The mixture was cooled and purified by 
silica gel chromatography eluting with hexane/AcOEt (5:1) 
to give 3.10g (92%) off the title compound as an oil. 
X H NMR (CDC1 3 ) 5: 1.28 (3H, t, J = 7.2 Hz), 1.96 (3H, s) , 
2.38 (3H, s), 4.24 (2H, q, J = 7.2 Hz), 6.65 (1H, d, J = 
2.8 Hz), 6.79 (1H, d, J = 2.8 Hz), 7.00 - 7.15 (3H, m) . 

(ii) 1- (2, 4-Dimetriylphenyl) -lH-pyrrole-2, 3-dicarboxylic 
Acid 

A mixture of ethyl 3-cyano-l- (2 , 4-dimethylphenyl ) -1H- 
pyrrole-2-carboxylate (3.0 g, 11.2 mmol) and 2.5N aqueous 
sodium hydroxide (18 .5 ml, 44.7 mmol) was heated under 
reflux for 15 hours. After cooling, the insoluble material 
was removed through celite, acidified with 5N hydrochloric 
acid and extracted with ethyl acetate. The extract was 
washed with brine, dried over magnesium sulfate and 
concentrated in vacuo - 
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The residue was crystallized from hexane - ethyl acetated 
to give 2.26 g (74%) of the title compound. 

2 H NMR (CDC1 3 - DMSO-cZs (ldrop)) 5: 1.95 (3H, s) , 2.37 (3H, 
s), 6.77 (1H, d, J = 2.8 Hz), 6.92 (1H, d, J = 2.8 Hz), 
5 6.98-7.20 (3H, m) . 

(iii) Diethyl 1- (2, 4~Dimethylphenyl ) -lif-pyrrole-2 , 3- 

dicarboxylate 

To a solution of 1- (2 , 4-dimethylphenyl ) -lH-pyrrole- 
10 2, 3-dicarboxylic acid (2 . 2 g, 8 . 05 mmol) in DMF (20 ml) was 
added ethyl iodide (3.30 ml, 32.2 mmol) and potassium 
carbonate (4.45 g, 32.3 mmol) and the mixture was stirred 
at room temperature for 13 hours. The mixture was diluted 
with water (50 ml) and extracted with ethyl acetate (100 ml 
15 x 2) . The extracts wore combined, washed with water, dried 
over magnesium sulfate and concentrated In vacuo. The 
residue was purified by silica gel chromatography eluting 
with hexane/ethyl acetate (10:1) to give 2.35 g (93%) of 
the title compound as an oil. 
20 X H NMR (CDCI3) 5: 1.08 (3H, t, J - 7.2 Hz), 1.35 (3H, t, J 
= 7.2 Hz), 2.03 (3H, s) , 2.36 (3H, s) , 4.11 (2H, q, J = 7.2 
Hz), 4.32 (2H, q, J = 7.2 Hz), 6.65 (2H, s), 7.00 - 7.15 
(3H, m) . 

25 1- (2, 4-Dimethylphenyl_ ) -5, 6-dihydro-lH-pyrrolo [2, 3- 
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d] pyridazine-4 , 7-dione 

To a solution of diethyl 1- (2 , 4-dimethylphenyl) -lff- 
pyrrole-2, 3-dicarboxylate (0.5 g r 1.59 mmol) in ethanol (5 
ml) was added hydrazine monohydorate (0.38 ml, 7.93 mmol) 
5 and the mixture was heated under reflux for 14 hours. 
During the reaction, additional hydrazine monohydrate (0.2 
mix 3) was added to the mixture. The solvent was removed in 
vacuo and the residue was treated with 2N hydrochloric acid 
at 80 °C for 20 min. After cooling, crystals were collected 
10 by filtration, washed with water and dried to give 0.36 g 
(89%) of the title compound. 
LC/MS: 256 (MH + ) . 

4, 7-Dichloro-l- (2, 4-dimethylphenyl ) ~lH-pyrrolo [2,3- 

15 d]pyridazine 

A mixture of 1- (2, 4-dimethylphenyl) -5, 6-dihydro-lU- 
pyrrolo [2, 3-d] pyridazine-4, 7-dione (0.255 g, 1.0 mmol) and 
phosphorous oxychloride (3 ml) was heated at 100 °C for 1 
hour. The mixture was concentrated in vacuo, neutralized 

20 with saturated aqueous hydrogen bicarbonate and extracted 
with ethyl acetate (50 ml x 2) . The extracts were combined, 
washed with water, dried over magnesium sulfate and 
concentrated in vacuo. The residue was purified by silica 
gel chromatography eluting with dichloromethane/ethyl 

25 acetate (20:1) to give 0.26 g (88%) of the title compound. 



WO 2005/099688 



PCT/US2005/013583 



245 

mp 148-149 °C. 

X H NMR (CDC1 3 ) 5: 1.55 (3H, s), 1.88 (3H, s) , 6.83 (1H, d, 
J = 2.8 Hz), 7.05-7.20 (3H, m) , 7.31 (1H, d, J = 2.8 Hz). 

5 4-Chloro-l- (2, 4-dimethylphenyl ) -1,6 -dihydro~7i?-pyrrolo [2, 3- 
d] pyridazin-7-one (A) and 7-chloro -1- (2, 4-dimethylphenyl) - 
1, 5-dihydro-4H-pyrrolo [2, 3-d] pyrida. zin-4-one (B) 

A mixture of 4 , 7-dichloro-l- ( 2, 4-dimethylphenyl) - 1H- 
10 pyrrolo [2 , 3-d] pyridazine (0.5 g r 1.71 itunol) , sodium 
hydroxide (1.37 g f 34.2 mmol) , ¥ater (5 ml) and dioxane 
(10 ml) was heated under reflux for 16 hours. The mixture 
was cooled, acidified with 5N hydrochloric acid and 
extracted with ethyl acetate (100 ml x 2) . The extracts 
15 were combined, washed with saturated aqueous sodium 
bicarbonate, dried over magnesium sulfate and concentrated 
in vacuo. The residue was purified by silica gel 
chromatography eluting with dichlcDromethane /ethyl acetate 
(50:1 - 10:1 - 2:1) to give 0.16 g (34%) of compound (A) as 
20 a first fraction and 0.26 g (56%) of compound (B) as a 
second fraction, 
compound (A) : 
mp 236-237 °C 

1 H NMR (CDCI3) 5: 2.03 (3H, s), 2.40 (3H, s) , 6.65 (1H, d, 
25 J=3.0 Hz), 7.05-7.22 (4H, m) , 9.93 (1H, brs) . 



WO 2005/099688 



PCT/US2005/013583 



246 

compound (B) : 
mp 270-273 °C 

1 H NMR (CDC1 3 ) 5: 1.96 (3H, s), 2.43 (3H r s) , 7.00 - 7.20 
(5H, m) , 9. 96 (1H, brs) . 

5 

4~Chloro-l- (2, 4-dimethylphenyl ) -6-methyl-l , 6-dihydro-7H- 
pyrrolo [2, 3-d] pyridazin-7-one 

A mixture of 4-chloro-l- (2, 4-dim.ethylphenyl) -1, 6- 
dihydro-7iI-pyrrolo [2, 3-d] pyridazin-7-one (0.30 g, 1 . 10 

10 mmol) , Mel (0.075 ml, 1.21 ramol) , potassium carbonte (0.30 
g, 2 . 2 mmol) and DMF (5 ml) was stirred at room temperature 
for 13 hours. The mixture was diluted with water (50 ml) 
and extracted with ethyl acetate (50 ml x 2). The extracts 
were combined, washed with water, dried over magnesium 

15 sulfate and concentrated in vacuo. The residue was purified 
by silica gel chromatography eluting with hexane/ethyl 
acetate (5:1) to give 0.31 g (98%) of the title compoundas 
as crystals, 
mp 119-120 °C. 

20 X H NMR (CDCI3) 5: 2.00 (3H, s), 2.39 (3H, s) , 3.74 (3H, s), 
6.61 (1H, d, J = 3.0 Hz) , 7.05 - 7.20 (4H, m) . 

1- (2, 4-Dimethylphenyl) -4- ( 1-ethylpropoxy ) - 6-methyl-l, 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7-one 
25 To a solution 3-pentanol (0.064 ml, 0 . 60 mmol) in DMF 
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(1 ml) was added sodium hydride (60% in oil, 24 mg, 0.60 
mmol) . The mixture was stirred for 10 min before addition 
of 4-chloro-l- (2, 4-dim.ethylphenyl ) -6-methyl-l, 6-dihtydro-7i?~ 
pyrrolo [2, 3-d] pyridazin-7-one (43.2 mg, 0.15 mmol). The 
5 mixture was stirred at 60 °C for 3 hours , then diliited with 
water (30 ml) and extracted with ethyl acetate (50 ml) . The 
extract was washed with water, dried over magnesium, sulfate 
and concentrated in vacuo. The residue was purified by 
silica gel chromatography eluting with hexane/ethyl_ acetate 
10 (5:1) to give 48 mg (94%) of the title compound as an oil. 

LC/MS: 340 (MH + ) . 

1 H NMR (CDC1 3 ) 5: 0.95 - 1.10 (6H, m) , 1.70 -1.90 (4H, m) , 
2.02 (3H, s), 2.37 (3H, s) , 3.61 (3H, s), 4.85 - 4.95 (1H, 
m) , 6.56 (1H, d, J = 2.7Hz), 7.02 (1H, d, J = 2.7Hz), 7.05 
15 - 7 .20 (3H, m) . 

Example 97 

1- (2, 4-Dimethylphenyl) - 6-methyl~4- (neopentyloxy ) -1, 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7-one 



20 
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To a solution of neopentyl alcohol (39.7 m_<g, 0.45 
mmol) in DMF (1 ml) was added sodium hydride (60% in oil, 
18 mg, 0.45 mmol). The mixture was stirred for 10 min 
before addition of 4-chloro-l- (2, 4-dimethylphenyl) -6- 
5 methyl-1, 6-dihydro~7H-pyrrolo [2, 3-d] pyridazin-7-one (43.2 
mg, 0.15 mmol). The mixture was stirred at 60 °C for 2 
hours, then then diluted with water (30 ml) and extracted 
with ethyl acetate (30 ml) . The extract was washed with 
water, dried over magnesium sulfate and concentrated in 
10 vacuo. The residue was purified by silica gel 
chromatography eluting with hexane/ethyl acetate (]_ 0 : 1) to 
give 32 mg (63%) of the title compoundas as crystals, 
mp 146-147 °C. 

1 H NMR (CDC1 3 ) 5: 1.08 (9H, s) , 2.01 (3H, s) , 2.38 C 3H, s), 
15 3.64 (3H, s), 3.94 (2H, s) 6.59 (1H, d, J = 3.0 Hz), 7.05 
(1H, d, J = 3.0 Hz), 7.05 - 7.20 (3H, m) . 

Example 98 

4- (2, 3-Dihydro-ltf-inden-l-yloxy) -1- (2, 4-dimethylphen_yl) -6- 
20 methyl-1, 6-dihydro-7H-pyrrolo [2, 3-d] -pyridazin-7-one 
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To a solution of 1-indanol (60 mg, 0.45 mmol) in DMF 
(1 ml) was added sodium hydride (60% in oil, 18 mg, 0.45 
mmol) . The mixture was stirred for 10 min before addition 
5 of 4-chloro-l- (2, 4-dimethylphenyl) -6-methyl-l, 6-dihydro-7H- 
pyrrolo [2, 3-d] pyridazin-7-one (43.2 mg, 0.15 mmol). The 
mixture was stirred at 60 °C for 3 hours, then diluted with 
water (30 ml) and extracted with ethyl acetate (30 ml x 2) . 
The extract were combined, washed with water, dried over 
10 magnesium sulfate and concentrated in vacuo. The residue 
was purified by silica gel chromatography eluting with 
hexane/ethyl acetate (10:1) to give 28 mg (48%) of the 
title compoundas as an oil. 

X H NMR(CDC1 3 ) 5: 2.01 (3H, s), 2.20 - 2.45 (1H, m) , 2.38 
15 (3H, s), 2.60 - 2.80 (1H, m) , 2.85 - 3.05 (1H, m) , 3.10 - 

3.30 (1H, m) , 3.71 (3H, s) , 6.35 - 6.50 (1H, m) , 6.53 (1H, 
d, J = 2.8 Hz), 7.02 (1H, d, J = 2.8 Hz), 7.05 - 7.20 (3H, 
m) , 7.20 - 7.40 (3H, m) , 7.55 - 7.70 (1H, m) . 

20 Example 99 
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1- (2, 4-Dimethylphenyl) -6-ethyl-4- ( 1-ethylpropoxy ) -1, 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7 -one 




(1) 4-Chloro-l- {2, 4-dimethylphenyl) -6~ethyl-l, 6-dihydro-7 H- 
5 pyrrolo [2, 3-d] pyridazin-7-one 

A mixture of 4-chloro-l- (2, 4-dimethylphenyl) -1, 6- 
dihydro-7ii-pyrrolo [2, 3-d] pyridazin-7 -one (100 mg f 0 .365 
rnmol) , ethyl iodide (0.032 ml, 0.40 inmol) , potassium 
carbonate (100 mg, 0.73 rnmol) and DMF (1 ml) was stirred at 
10 room temperature for 7 hours. The mixture was diluted with 
water (50 ml) and extracted with ethyl acetate (50 ml) . The 
extract was washed with water, dried over magnesium sulfate 
and concentrated in vacuo. The residue was purified by 
silica gel chromatography eluting with hexane/ethyl acetate 
15 (5:1) to give 102 mg (93%) of the title compound as 

crystals . 
mp 94-95 °C 

X H NMR (CDC1 3 ) 5: 1.33 (3H, t, J = 7.2H z) , 2.01 (3H, s) , 
2.39 (3H, s), 4.18 (2H, q, J = 7.2 Hz), 6.60 (1H, d, J = 
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3.0 Hz), 7.02 (1H, d, J = 3.0 Hz) , 7.05-7.20 (3H, m) . 

1- (2, 4 - Dimethy lphenyl ) -6-ethyl-4- ( 1-ethylpropoxy) -1, 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7 -one 
5 To a solution of 3-pentanol (0.079 ml, 0.73 mmol) in 

DMF (1 ml) was added sodium hydride (60% in oil, 29 mg, 
0.73 mmol) . The mixture was stirred for 10 min before 
addition of 4-chloro-l- (2, 4 -dime thy lphenyl ) -6-ethyl-l, 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7-one (55 mg, 0.18 mmol). 

10 The mixture was stirred at 60 °C for 4 hours, then then 
diluted with water (30 ml) and extracted with ethyl acetate 
(50 ml) . The extract were combined, washed with water, 
dried over magnesium sulfate and concentrated in vacuo. The 
residue was purified by silica gel chromatography eluting 

15 with hexane/ethyl acetate (10:1) to give 48 mg (48%) of the 
title compound as an oil. 

X R NMR (CDC1 3 ) 5: 0.95 - 1.05 (6H, m) , 1.28 (3H, t, J = 7.5 
Hz), 1.70 - 1.85 (4H, m) , 2.02 (3H, s) , 2.37 (3H, s) , 4.00 
- 4.17 (2H, m) , 4.85 - 4.50 (1H, m) , 6.57 (1H, d, J = 3.0 
20 Hz), 7.02 (1H, d, J = 3.0 Hz), 7.05 - 7 .20 (3H, m) . 

Example 100 

4- (1-Ethylpropoxy) -l-mesityl-6-methyl-l , 6-dihydro-7H- 
pyrrolo [2 , 3-d] pyridazin-7 -one 
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Ethyl 3-cyano-l-mesityl-lH-pyrrole-2-carboxylate 

A mixture of diethyl 3, 6-dicyano-2, 7-hydroxyocta- 
2, 4, 6-trienedioate (10 g, 32.7 mmol) , 2,4,6- 

5 trimethylaniline (9.10 ml, 65.3 mmol) and toluene (50 ml) 
was heated under reflux for 5 hours. After cooling, the 
mixture was purified by silica gel chromatography eluting 
with hexane/ethyl acetate (10:1) to give 3.10 g (92%) of 
the title compound as an oil. 
10 LC/MS: 283 (MH + ) . 

X H NMR (CDC1 3 ) 5: 1.27 (3H, t, J = 7.2 Hz), 1.91 (6H, s) , 
2.33 (3H, s), 4.23 (2H, q, J = 7.2 Hz), 6.70 - 6.80 (2H, m) , 
6. 95 (2H, s) . 

15 l-Mesityl-lH-pyrrole-2, 3-dicarboxylic acid 

A mixture of ethyl 3-cyano-l-mesityl-lH-pyrrole- 2- 
carboxylate (4.2 g, 14.9 mmol), 2 . 5N aqueous sodium 
hydroxide (23.8 ml, 59.5 mmol) was heated under reflux for 
48 hours. After cooling, insoluble materials were removed 
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through celite, the solution was acidified by 5N 
hydrochloric acid and extracted with ethyl acetate (50 ml x 
2) . The extracts were combined, washed with water, dried 
over magnesium sulfate and concentrated in vacuo. The 
residue was crystallized form hexane - diethylether to give 
2.56 g (63%) of the title compound, 
mp 235-240 °C (dec. ) 

2 H NMR (CDC1 3 ) 5: 1.89 (6H, s) , 2.32 (3H, s) , 6.69 (1H, d, 
J = 3.0 Hz), 6.93 (2H, s) , 6.98 (1H, d, J = 3.0 Hz). 

Diethyl l-mesityl-lH-pyrrole-2 , 3-dicarboxylate 

A mixture of l-mesityl-lH-pyrrole-2 , 3-dicarboxylic 
acid (3.23 g, 11.8 mmol) , ethyl iodide (3.78 ml, 47.3 mmol) , 
potassium caarbonte (6.56 g, 47.3 mmol) and DMF (20 ml) was 
stirred at room temperature for 24 hours. The mixture was 
diluted with water (150 ml) and extracted with ethyl 
acetate (150 ml) . The extract was washed with water, dried 
over magnesium sulfate and concentrated in vacuo. The 
residue was purified by silica gel chromatography eluting 
with hexane/ethyl acetate (5:1) to give 2.35 g (93%) of the 
title compound as an oil. 

X H NMR (CDCI3) 5: 1.06 (3H, t, J = 7.0 Hz), 1.36 (3H, t, J 
= 7.0 Hz), 1.96 (6H, s), 2.31 (3H, s) , 4.10 (2H, q, J = 7.0 
Hz), 4.31 (2H, q, J = 7.0 Hz), 6.65 (1H, d, J = 2.7 Hz), 
6.70 (1H, d, J = 2.7 Hz), 6.90 (2H, s). 
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l-Mesityl-5, 6-dihydro~l Jf-pyrrolo [2, 3-d] pyridazine-4 , 7-dione 
A mixture of diethyl 1-mesityl-lH-pyrrole- 2,3- 
dicarboxylate (3.4 g, 10.3 mmol), hydrazine monohydrate 
(2.0 ml, 41.3 mmol) and ethanol (20 ml) was heated under 
reflux for 4 8 hours. The mixture was acidified by addition 
of 5I\7" hydrochloric acid and stirred at 80 °C for 20 min. 
Aftex cooling, the crystals were collected by filtration to 
give 2.60 g (94%) of the title compound, 
mp >300 °C. 

4, 7-Dichloro-l-mesityl~lF-pyrrolo [2, 3-d] pyridazine 

A mixture of l-Mesityl-5, 6-dihydro-lH-pyrrolo [2, 3- 
d] pyridazine-4 , 7-dione (2.50 g, 9.28 mmol) and phosphorous 
oxychloride (15 ml) was heated at 80 °C for 2 hours. The 
mixture was concentrated in vacuo, neutralized with 
saturated aqueous hydrogen bicarbonate and extracted with 
ethyl acetate (100 ml) . The extract was washed with water, 
dried over magnesium sulfate and concentrated in vacuo. The 
residue was purified by silica gel chromatography eluting 
with, dichloromethane/ethyl acetate (10:1) to give 2.82 g 
(99%) of the title compound, 
mp 169-170 °C. 

1 H NMR (CDC1 3 ) 5: 1.87 (6H, s), 2.39 (3H, s) , 6.91 (1H, d, 
J = 3.0 Hz) , 7.01 (2H, s) , 7.2 8 (1H, d, J = 3.0 Hz) . 
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4-Chloro-l-mesityl-l, 6-dihydro~7.H-pyrrolo [2, 3-d] pyridazin- 
7-one (A) and 7-chloro-l-mesityl-l , 5-dihydro-4.H- 

pyrrolo [2 , 3-d] pyridazin-4 -one (B) 

5 

A mixture of 4 , 7-dichloro-l-mesityl-ltf-pyrrolo [2 , 3- 
d] pyridazine (2.6 g, 8.5 mmol) , 8N aqueous sodium hydroxide 
(21.2 ml, 170 mmol) , dioxane (10 ml) and dimethyl sulfoxide 
(20 ml) was heated under reflux for 5 hours. The mixture 

10 was cooled, diluted with water (200 ml) and extracted with 
ethyl acetate (200 ml) . The extract was washed with 
saturated aqueous sodium bicarbonte, dried over magnesium 
sulfate and concentrated in vacuo. The residue was purified 
by silica gel chromatography eluting with 

15 dichloromethane/ethyl acetate (10:1 - 1:1) to give 0.68 g 
(28%) of compound (A) as a first fraction and 1.97 g (53%) 
of compound (B) as a second fraction. 
Compound (A) : 
mp 219-223 °C 

20 X H NMR (CDC1 3 ) 5: 1.93 (6H, s) , 2,35 (3H, s) , 6.68 (1H, d, 
J = 3.0 Hz), 6.97 (2H, s) , 7.07 (1H, d, J = 3.0 Hz), 9.99 
(1H, brs) . 
Compound (B) : 
mp 269-271 °C 

25 X H NMR (CDCI3) 5: 1.92 (6H, s) , 2,37 (3H, s) , 6.98 (2H, s) , 
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7.01 (1H, d, CT = 3,0 Hz), 7.10 (1H, d, J = 3.0 Hz), 10.51 
(1H, brs) . 

4-Chloro-l-mes±tyl-6~methyl-l, 6-dihydro-7U-pyrrolo [2, 3- 
5 d] pyridazin-7-one 

A mixture of 4-chloro~l-mesityl-l , 6-dihydro-7i?- 
pyrrolo [2, 3-d] pyridazin-7-one (0.43 g, 1.5 mmol), Mel 
(0.103 ml, 1.65 mmol) , potassium carbonate (0.41 g, 3.0 
mmol) and DMF (5 ml) was stirred at room temperature for 19 

10 hours. The mixture was diluted with water (50 ml) and 
extracted with, ethyl acetate (50 ml) . The extract was 
washed with water, dried over magnesium sulfate and 
concentrated in vacuo. The residue was purified by silica 
gel chromatography eluting with hexane/ethyl acetate (3:1) 

15 to give 0.38 g (98%) of the title compound as crystals, 
mp 170-171 °C. 

1 H NMR (CDC1 3 ) 5: 1.92 (6H, s), 2.34 (3H, s) , 3.73 (3H, s) , 
6.64 (1H, d, CT = 3.0 Hz), 6.97 (2H, s), 7.05 (1H, d, J = 
3.0 Hz) . 

20 

4- (1-Ethylpropoxy) -1-mesityl- 6-methyl-l , 6~dihydro-7£Z- 
pyrrolo [2, 3-d] pyridazin-7-one 

To a solution of 3-pentanol (0.093 ml, 0.86 mmol) in 
DMF (2 ml) was added sodium hydride (60% in oil, 34 mg, 
25 0.86 mmol). The mixture was stirred for 10 min before 
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addition of 4-chloro-l-mesityl-6-methyl-l, 6-dihydro-7ff- 
pyrrolo [2, 3-d] pyridazin-7-one (64.8 mg, 0 .20 mmol) . The 
mixture was stirred, at 60 °C for 1.5 hours, then diluted 
with water (50 ml) and extracted with ethyl acetate (50 ml) . 
5 The extract was washed with water, dried over magnesium 
sulfate and concentrated in vacuo. The residue was purified 
by silica gel chromatography eluting with hexane/ethyl 
acetate (10:1) to give 52 mg (69%) of the title compoundas 
crystals . 
10 mp 87-88 °C . 

X H NMR (CDC1 3 ) 5: 1.00 (6H, t, J = 7.2 Hz), 1.70 -1.85 (4H, 
m) , 1.93 (6H, s), 2.33 (3H, s), 3.61 (3H, s) , 4.80 - 4.95 
(1H, m) , 6.60 (1H, d, J = 3.0 Hz), 6.94 (1H, d, J - 3.0 Hz), 
6. 94 (2H, s) . 

15 

Example 101 

4-Isopropoxy-l-mesityl-6~methyl-l, 6-dihydro-7 Jf-pyrrolo [2, 3- 
d] pyridazin-7-one 




20 To a solution of 2-propanol (0.026 ml, 0.60 mmol) in 
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DMF (1 ml) was added sodium hydride (60% in oil, 24 mg, 
0.60 mmol). The mixture was stirred for 10 min before 
addition of 4-chloro-l-mesityl-6~methyl-l , 6-dihydro-7H- 
pyrrolo [2, 3-d] pyridazin-7-on.e (45.3 mg, 0.15 mmol). The 
5 mixture was stirred at 60 °C for 1 hour, then diluted with 
water (30 ml) and extracted with ethyl acetate (50 ml) . 
The extract was washed with water, dried over magnesium 
sulfate and concentrated in vacuo. The residue was purified 
by silica gel chromatography eluting with hexane/ethyl 
10 acetate (5:1) to give 28.3 mg (58%) of the title compound 
as crystals, 
mp 108-111 °C. 

X H NMR (CDC1 3 ) 5: 1.42 (6H, d, J = 6.0 Hz), 1.92 (6H, s) , 
2.33 (3H, s), 3.62 (3H, s) , 5.10 - 5.25 (1H, m) , 6.59 (1H, 
15 d, J = 3.0 Hz), 6.94 (1H, d r J = 3.0 Hz), 6.94 (2H, s). 



Example 102 

l-Mesityl-6-methyl-4- ( 1-phenylpropoxy) -1, 6-dihydro-7H- 
pyrrolo [2, 3-d] pyridazin-7-one 
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To a solution of 1 -phenyl- 1-propanol (0.061 ml, 0.45 
inmol) in DMF (1 ml) was added sodium hydride (60% in oil, 
18 mg, 0.45 mmo 1) . The mixture was stirred for 10 min 
5 before addition of 4-chloro-l~mesityl-6-methyl-l , 6-dihydro- 
7iI-pyrrolo [2 , 3-d] pyridazin-7~one (45.3 mg, 0.15 itunol) . The 
mixture was stirred at 60 °C for 1 hour, then diluted with 
water (30 ml) and extracted with ethyl acetate (50 ml). 
The extract was washed with water, dried over magnesium 
10 sulfate and concentrated in vacuo. The residue was purified 
by silica gel chromatography eluting with hexane/ethyl 
acetate (5:1) to give 49.4 mg (82%) of the title compound 
as an oil. 

X H NMR (CDC1 3 ) 5: 1.00 (3H, d, J = 7.4 Hz), 1.88 (3H, s) , 
15 1.92 (3H, s), 1.95 - 2.20 (2H, m) , 2.31 (3H, s), 3.53 (3H, 
s), 5.80 (1H, t, J = 6.9 Hz) r 6.67 (1H, d, J - 3.0 Hz), 
6.93 (2H, s), 6.95 (1H, d, J — 3.0 Hz), 7.20 - 7.40 (3H, m) , 
7.40 - 7.50 (2H, m) . 
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Example 10 3 

l-Mesityl~6-methyl-4- [ [4 - (trifluoromethyl) benzyl] oxy] -1,6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7 — one 



To a solution of 4- ( trif luoromethyl ) benzyl alcohol 
(0.0 62 ml, 0.45 initio 1) in DMF (1 ml) was added sodium 
hydride (60% in oil, 18 mg, 0.45 ramol) . The mixture was 
stirred for 10 min before addition of 4-chloro~l-mesityl-6- 
methyl-1, 6-dihydro-7H-pyrrolo [2, 3-d] pyridazin-7-one (45.3 
mg, 0.15 mmol) . The mixture was stirred at 60 °C for 1 hour, 
then then diluted with water (30 ml) and extracted with 
ethyl acetate (50 ml) . The extract was washed with water, 
dried over magnesium sulfate and concentrated in vacuo. The 
residue was purified by silica gel chromatography eluting 
with hexane/ethyl acetate (5:1) to give 16 mg (24%) of the 
title compound as crystals, 
mp 178-180 °C. 

1 H NMR (CDC1 3 ) 5: 1.92 (6H, s), 2.33 (3H, s), 3.64 (3H, s), 
5.40 (2H, s), 6.64 (1H, d, J = 2.7 Hz), 6.95 (2H, s), 6.98 
(1H, d, J = 2.7 Hz), 7.60 - 7.75 (4H, m) . 
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Example 104 

l-Mesityl-4- (propylamine) -1, 6-dihydro-7H-* pyrrolo [2, 3- 
d] pyrridazin-7 -one 



5 




4-Amino-l-mesityl-l, 6~dihydro-7£f-pyrrolo [2, 3-d] pyridazin-7- 
one 

A mixture of ethyl 3-cyano-l-mesityl-lH-pyrrole-2- 
carboxylate (0.5 g, 1.77 mmol) , hydrazine monohydrate (0.86 

10 ml, 17.7 mmol) and ethanol (20 ml) was heated under reflux 
for 2 days. During the reaction, additional hydrazine 
monohydrate (0.86 ml x 2) was added. The mixture was 
diluted with water (50 ml) and extracted with ethyl acetate 
(50 ml x 2) . The extracts were combined, washed with water, 

15 dried over magnesium sulfate and concentrated in vacuo. The 
residue was purified by silica gel chromatography eluting 
with dichloromethane/ethyl acetate (3:1 - 1:1) to give 297 
mg (63%) of the title compound as crystals, 
mp 290-292 °C. 

20 X H NMR (CDC1 3 ) 5: 1.94 (6H, s), 2.34 (3H, s), 4.40 - 4.60 
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(2H, lor), 6.51 (1H, d, J = 3.0 Hz), 6.95 (2H, s) , 6.99 (1H, 
d, J = 3.0 Hz), 9.40 - 9.70 (1H, br) . 

l-Mesityl-4- (propylamine ) -1, 6-dihydro-7H-pyrrolo [2, 3- 
5 d] pyridazin-7-one 

Z\ mixture of 4 -amino-l-mesityl-1 , 6-dihydro-7H- 
pyrroILo [2, 3-d] pyridazin-7-one (50 mg, 0.19 mmol) f 
propionaldehyde (0.034 ml, 0.47 mmol), AcOH (0.013 ml, 
0.224 mmol) and dichloromethane (10 ml) was stired for 30 

10 min before addition of NaBH(0Ac) 3 (99 mg, 0.47 mmol). The 
mixture was stirred for 3 hours, then washed with saturated 
sodium bicarbonate (20 ml) , dried over magnesium sulfate 
and concentrated in vacuo. The residue was purified by 
silica, gel chromatography eluting with hexane/ethyl acetate 

15 (1:1 — 1:2) to give 19.4 mg (34%) of the title compound as 

crystals . 
mp >3O0 °C (dec. ) . 

X H NMR (CDC1 3 ) 5: 1.04 (3H, t , J = 7.2 Hz), 1.65 -1.80 (2H, 
m), 1.93 (6H, s), 2.33 (3H, s), 3.30 - 3.40 (2H, m) , 4.10 - 
20 4.20 (1H, br) , 6.47 (1H, d, J = 3.0 Hz), 6.95 (2H, s), 6.97 
(1H, d, J = 3.0 Hz), 8.80 (1H, brs) . 

Example 10 5 

1-Mes ±tyl-6-methyl-4- [methyl (propyl) amino] -1, 6-dihydro-7H- 
2 5 pyrro lo [2 , 3-d] pyridazin-7-one 
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A mixture of l-mesityl-4- (propylamine ) -1, 6-dihydxo-7.H- 
pyrrolo [2, 3-d] pyri dazin-7-one (29.8 mg, 0.092 irimol), methyl 
iodide (0.011 ml, 0.18 mmol) , potassium carbonate (25.4 mg, 
5 0.18 mmol) and DMF" (1 ml) was stirred at 60 °C for 4 hours. 
The mixture was diluted with water (30 ml) and extracted 
with ethyl acetate (30 ml) . The extract was washeci with 
water, dried over- magnesium sulfate and concentrated in 
vacuo. A mixture of the residue, methyl iodide (0.1 ml), 

10 sodium hydride (60% in oil, 8 mg, 0.2 mmol) and DMF (2 ml) 
was stirred room "temperature for 3 hours. The mixture was 
diluted with water? (30 ml) and extracted with ethyl acetate 
(30 ml) . The extract was washed with water, dried over 
magnesium sulfate and concentrated in vacuo. The residue 

15 was purified by silica gel chromatography eluting with 
hexane/ethyl acetate (10:1 - 5:1) to give 6 . 5 mg (20%) of 
the title compound, as crystals, 
mp 105-108 °C. 

X H NMR (CDC1 3 ) 5: 0.99 (3H, t, J - 7.4 Hz), 1.70 -1.85 (2H, 
20 m) , 1.92 (6H, s) , 2.32 (3H, s), 3.02 (3H, s), 3.39 ( 2H, t, 
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J = 7.4 Hz), 3.63 (3H, s), 6.58 (1H, d, J = 3.0 Hz), 6.94 
(2H, s), 6.95 (lH r d, J = 3.0 Hz). 

Example 10 6 

5 4-Dipropylamino-l— mesityl- 6-methyl~l , 6-dihydro-7.H"- 

pyrrolo [2, 3-d] pyri_dazin-7-one (A) and l-mesityl-6-methyl— 4- 
propylamino-1, 6-d±hydro-7H--pyrrolo [2, 3-d] pyridazin-7-one 
(B) 




10 4-Amino-l-mesityl—6-methyl-l, 6-dihydro-7ff-pyrrolo [2, 3- 
d] pyridazin-7-one 

To an ice-cooled solution of 4-amino-l-mesityl-l, 6- 
dihydro-7tf-pyrrolo [2, 3-d] pyridazin-7-one (268 mg, 1.0 itimol) 
in DMF (3 ml) was added sodium hydride (60% in oil, 44 ing, 

15 1.1 mmol) and the mixture was stirred for 10 minutes. 

Methyl iodide (0.081 ml, 1.3 mmol) added and the mixture 
was stirred at room temperature for 1 hour. Additional 
sodium hydride (6 0% in oil, 4 4 mg, 1.1 mmol) and methyl 
iodide (0.081 ml, 1.3 mmol) were added and the mixture was 

20 stirred for 1 hour. The resulting mixture was diluted wi_th 
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water (30 ml) and extracted with ethyl acetate (30 ml X 2 ) . 
The extracts were combined, washed with water, dried over 
magnesium sulfate and concentrated in vauo. The residue was 
subjected to silica gel column chromatography eluting with 
5 hexane/ethyl acetate (1:1 - 2:3) to give 140 mg (50%) of 
the title compound as crystals, 
mp 254-256 °C . 

1 H-NMR (CDC1 3 ) 5: 1.93 (6H, s) , 2.33 (3H, s) , 3.61 (3H, s) , 
4.20 (2H, brs), 6.47 (1H, d, J = 3.0 Hz), 6.95 (2H, s) , 
10 6.98 (1H, d, J = 3.0 Hz). 

4-Dipropylamino~l-mesityl— 6-methyl-l, 6-dihydro-7ff- 
pyrrolo [2, 3-d] pyridazin-7 — one (A) and l-mesityl-6-methyl-4- 
propylamino-1, 6-dihydro-7£T-pyrrolo [2, 3-d] pyridazin-7-one 
15 (B) 

To a solution of 4-amino-l-mesityl-6-methyl-l, 6- 
dihydro-7ff-pyrrolo [2, 3-d] pyridazin-7 -one (56.5 mg, 0.20 
mmol) in DMF (1 ml) were added sodium hydride (24 mg, 60% 
in oil, 0.60 mmol) and 1-iodopropane (0.059 ml, 0.60 mmol). 

20 The mixture was stirred at 8 0 °C for 15 hours, then diluted 
with water (30 ml) and extracted with ethyl acetate (50 ml) . 
The extract was washed with water, dried over magnesium 
sulfate and concentrated ±xi vacuo. The residue was purified 
by silica gel column chromatography eluting with 

25 hexane/ethyl acetate (5:1 - 3:2) to give firstly, 12.8 mg 
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(17%) of the compound (A) as an oil. From the second 
fraction, 44.5 mg (69%) of compound (B) was obtained as 
crystals . 
Compound (A) : 
5 LC/MS: 367 (MH + ) . 

1 H-NMR (CDC1 3 ) 5: 0.96 (6H, t, J = 7.5 Hz), 1. 60 - 1.80 (4H, 
m) , 1.93 (6H, s), 2.32 (3H, s), 3.30 - 3.45 (4H, m) , 3.60 
(3H, s), 6.53 (1H, d, J = 3.0 Hz), 6.93 (1H, d, J = 3.0 Hz), 
6. 94 (2H, s) . 
10 Compound (B) : 

LC/MS: 325 (MH + ) . 
mp 197-199 °C. 

1 H-NMR (CDCI3) 5: 1.05 (6H, t, J = 7.5 Hz), 1.65 - 1.80 (2H, 
m) , 1.92 (6H, s), 2.32 (3H, s), 3.30 - 3.40 (2H, m) , 3.62 
15 (3H, s), 4.06 (1H, brs), 6.42 (1H, d, J = 3.0 Hz), 6.94 (2H, 

s), 6.94 (1H, d, J = 3.0 Hz). 

Example 107 

l-Mesityi-4- ( 3-pentylamino) -1, 6-<dihydro-7ff-pyrrolo [2, 3- 
20 d] pyridazin-7-one 
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To a slution of 4-amino- 1— mesityl-6-methyl-l , 6- 
dihydro-7H-pyrrolo [2, 3-d] pyridazin-7 -one (113 mg, 0.40 
mmol) in DMF (1 ml) were added sodium hydride (60% in oil, 
5 48 mg, 1.20 mmol) and 3 -bromopentane (0.15 ml, 1.20 mmol). 
The mixture was stirred at 80 °C for 15 hours, then diluted 
with water (30 ml) and extracted with ethyl acetate (50 ml) . 
The extract was washed with water, dried over magnesium 
sulfate and concentrated in vacuo. The^ residue was purified 
10 by silica gel column chromatography eluting with 
hexane/ethyl acetate (5:1) to give 35 mg (25%) of the title 
compound as crystals, 
mp 183 - 185 °C. 

X H NMR (CDC1 3 ) 5: 0.99 (6H, t, J = 7.4 Hz), 1.50 -1.80 (4H, 
15 m) , 1.93 (6H, s) , 2.32 (3H, s) , 3.60 (3H, s), 3.75 - 3.90 
(2H, m) , 6.42 (1H, d, J = 3.0 Hz), 6.93 (1H, d, J = 3.0 Hz), 
6.94 (2H, brs) . 

Example 108 
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l-Benzyl-5- (2, 4-dimethylphenyl) -3-methylcinnolin-4 (1H) -one 




Methyl 3- (2-chloro- 6-f luorophenyl) -3-oxopropion.ate 

To 7.4 g (77.7 mmol) of magnesium chloride and 9.02 g 
5 (116.1 mmol) of methyl acetoacetate was added 30 mL 

acetonitrile . The mixture was cooled in an J_ce bath and 
12.6 mL (155.4 mmol) of pyridine was slowly added while 
keeping the temperature below 5 °C. The reaction was 
removed from the ice bath and was stirred fojtr 30 min. at 

10 room temperature. A solution of 15.0 g (77 .7 mmol) 2- 
chloro-6-f luorobenzoyl chloride in 20 mL toluene was added 
to the reaction and the mixture was subsequently refluxed 
for four hours. The reaction was then cooled to room 
temperature and carefully treated with 6.5 mL (98.1 mmol) 

15 of concentrated sulfuric acid. The reaction was diluted 
with water and the layers were separated. The aqueous 
layer was extracted with dichloromethane and the combined 
organic layers were dried over sodium sulfate and 
concentrated to a residue. The residue was purified by 
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flash chromatography eluting with 15% ethyl acetate/hexanes 
mixture to give 14.0 g (78%) of the title compound as a 
reddish-pink oil. 

X H NMR (CDC1 3 ) 5: 3.74 (s, 2. OH), 3.82 (s, IL.OH), 3.92 (s, 
5 1.4H), 5.32 (s, 0.3H), 7 . 04-7.09 (m, 1H) , 7.23-7.33 (m, 1H) , 
7.34-7.39 (m, 1H) , 12.21 (s, 0.3H). 

Methyl 3- (2-chloro-6-f luorophenyl) -2-diazo-3— oxopropionate 
To a solution of 5.80 g (25.1 minol) of methyl 3- (2- 

10 chloro-6-f luorophenyl) -3-oxopropionate in 60 mL 

acetonitrile was added 3.9 mL (28 mmol) of: triethylamine 
followed by 3.05 g (25.2 mmol) of methanesulfonyl azide. 
The mixture was stirred at room temperature for 18 h and 
concentrated by rotary evaporation. The resulting solid 

15 mass was washed with ethyl acetate/hexanes and the washings 
were filtered through a plug of silica gel. The filtrate 
was concentrated to give 4.90 g (76%) of the title compound 
as a light yellow solid. 

X H NMR (CDCI3) 5: 3.75 (s, 3H) , 7.04 (t, J = 8.6 Hz, 1H) , 
20 7.21-7.26 (m, 1H) , 7.32-7.38 (m, 1H) 
19 F NMR (CDCI3) 5: -114.31 (s, IF). 



Methyl 3- ( 2 -chloro- 6- f luorophenyl) — 2-hydrazono-3- 

oxopropionate 

25 To 4.90 g (19.1 mmol) of methyl 3- ( 2-chloro-6- 
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f luorophenyl ) -2-diazo-3-oxopropionate in 100 mL of 
diisopropyl ether was added 5.2 mL (21 mmol) of 
tributylphosphine . The bright yellow phosphazine adduct 
that precipitated from solution after 30 min. was collected, 
5 dissolved in dichloromethane and concentrated onto silica 
gel. The hydrazone product was eluted with a 7 5% 

hexanes/ethyl acetate mixture to give 3.14 g of the title 
compound as an off-white solid. The filtrate from the 
adduct formation was similarly loaded onto silica gel and 
10 eluted to give an additional 1.04 g of the title compomnd . 

An overall isolated yield of 4.18 g (85%) of the title 
compound as a 10:1 mixture of hydrazone isomers was 
obtained. 

X H NMR (DMS0-d 6 ) 5: 3.82 (s, 3H) , 7.24-7.31 (m, 1H) , 7.33- 
15 7.41 (m, 1H) , 7.43-7.48 (m, 1H) , 10.65 (brs, 1H) 10.83 (br 
s, 1H) 

19 F NMR (CDC1 3 ) 5: -115.64 (t, J — 97 Hz, IF). 

Methyl 5-chloro-4~oxo-l, 4-dihydrocinnoline-3-carboxylat o 
20 A mixture of 4.2 g (16 mmol) of methyl 3- (2-chlor 0-6- 

f luorophenyl) -2-hydrazono-3-oxopropionate in 12 mL of 
triglyme was heated to 140 °C for 48 h. The slurry was 
then cooled to room temperature and the precipitate was 
collected by filtration. The precipitate was washed ^with 
25 diisopropyl ether and dried in vacuo to give 2.55 g ( 66%) 
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of the title compound as a tan powder. 

X H NMR (DMSO-d 6 ) 5: 3.83 (s, 3H) , 7.47-7.50 (m, 1H) , 7.57- 
7.61 (m, 1H) , 1.12-1.18 (m, 1H) , 13.87 (s, 1H) . 

5 Methyl l-benzyl-5-chloro-4-oxo-l , 4 -dihydrocinnoline- 3- 
carboxylate 

To 1.00 g (4.2 rnmol) of methyl 5-chloro-4-oxo-l, 4- 
dihydrocinnoline-3-carboxylate and 0.8 6 g (5.0 rnmol) of 
benzyl bromide in 30 mL of dimethylf ormamide was added 0.20 

10 g (5.0 rnmol) of sodium hydride (60% dispersion in mineral 
oil) . The mixture was stirred for 4 h at room temperature 
and quenched with water. The mixture was extracted with 
ethyl acetate and the combined organic layers were washed 
with brine, dried over sodium sulfate, filtered and 

15 concentrated onto silica gel. The crude material was 
purified by flash chromatography eluting with a 33-50% 
ethyl acetate/hexanes gradient mixture to give 0.8 6 g (62%) 
of the title compound as a light yellow solid. 
1 H NMR (CDC1 3 ) 5: 3.99 (s, 3H) , 5.64 (s, 2H) , 7.22 (d, J = 

20 7.4 Hz, 2H) , 7 .28-7.37 (m, 5H) , 7.44-7 . 49 (m, 1H) 
MS Calcd.: 328; Found: 329 (M+H) . 

l-Benzyl-5-chloro-3-hydroxymethylcinnolin-4 {1H) -one 

To 0.80 g (2.4 rnmol) of methyl l-benzyl-5-chloro-4- 
25 oxo-1 , 4-dihydrocinnoline-3-carboxylate in 50 mL of 
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tetrahydrofuran at -78 °C was added 7.3 mL (7.3 mmol) of 
DIBAL (1M in tetrahydrofuran) . The mixture was allowed to 
warm to room temperature and stirred for 6 h. The reaction 
was quenched with IN HC1 and concentrated to a slurry. The 
5 slurry was dissolved in dichloromethane and was 
concentrated onto silica gel. The crude material was 
purified by flash chromatography eluting with a 4% 
methanol /dichloromethane mixture to give 0.44 g (60%) of 
the title compound as a light yellow powder. 
10 X H NMR (CDCI3) 5: 3.43 (t, J = 6.3 Hz, 1H) , 4.82 (d, t7 = 

6.5 Hz, 2H), 5.60 (s, 2H) , 7.20 (d, J= 7.5 Hz, 1H) , 7.27 
(d, J= 8.6 Hz, 1H) , 7.37-7.37 (m, 5H) , 7.46 (t, J = 7.8 Hz, 
1H) . 

15 l-Benzyl-5-chloro~3-chloromethylcinnolin-4 ( 1H) -one 

To 0.42 g (1.4 mmol) of l-benzyl-5-chloro-3- 
hydroxymethylcinnolin-4 {1H) -one in 25 mL of dichloromethane 
at 0 °C was added 0.97 mL (7.0 mmol) of triethylamine and 
0.33 mL (4.2 mmol) of methanesulf onyl chloride. The 

2 0 reaction was allowed to warm to room temperature and 
stirred for 5 h. The reaction was concentrated by rotary 
evaporation and was subsequently dissolved in 
dichloromethane and concentrated onto silica gel. The 
crude material was purified by flash chromatography eluting 

25 with a 33-50% ethyl acetate/hexanes gradient mixture to 
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give 0.2 6 g (59%) of the title compound as an off-white 
solid . 

X H NMR (DMSO-d 6 ) 5: 4.74 (s, 2H) , 5.73 (s, 2H) , 7.27-7.37 
(m, 5H) , 7.47-7.50 (m, 1H) , 7.67-7.72 (m, 2H) 
MS Calcd.: 300; Found: 301 (M+H) . 

l-Benzyl-5-chloro-3~methylcinnolin~4 (Iff) -one 

To 0.170 g (0.53 immol) of l~benzyl-5-chloro~3- 
chloromethylcinnolin-4 (Iff) -one in 6 mL of dimethylsulf oxide 
was added 0.050 g (1.3 mmol) of sodium borohydride. The 
reaction was stirred at room temperature for 3 h and 
diluted with water. The resulting precipitate was 

collected and dried to give 0.140 g (92%) of the title 
compound as a fluffy cream colored solid. 

X H NMR (DMSO~d 6 ) 5: 2.29 (s, 3H) , 5.66 (s, 2H) , 7.24-7.38 
(m, 6H) , 7.56-7.64 (m, 2H) 
MS Calcd.: 284; Found: 285 (M+H). 

l-Benzyl-5- (2, 4-dimethylphenyl) -3-methylcinnolin-4 (Iff) -one 

To 0.115 g (0.40 mmol) of l-benzyl-5-chloro-3- 
methylcinnolin-4 (Iff) -one, 0.12 g (0.81 mmol) of cesium 
fluoride and 0.093 g (0.08 mmol) of 

tetrakis (triphenylphosphine) palladium (0) was added 4 mL of 
dimethoxyethane . The dark brown mixture was stirred at 
room temperature for 15 min. then 0.07 9 g (0.53 mmol) of 
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2, 4-dimethylphenylboronic acid was added. This mixture was 
then heated to reflux for 5 h, cooled to room temperature, 
diluted with ethyl acetate and filtered through a plug of 
silica gel. The resulting filtrate was concentrated and 
5 the residue was purified by flash chromatography eluting 
with a 17% ethyl acetate/hexanes mixture to give 0.102 g 
(71%) of the title compound as a light yellow solid. 
1 H NMR (DMSO-d 6 ) 5: 1.96 (s, 3H) , 2.32 (s, 3H) , 2.38 (s, 
3H), 5.60 (s, 2H), 6.93-7.07 (m, 4H) , 7.26-7.38 (m, 4H) , 
10 7.54 (d, J = 8.2 Hz, 1H) 

MS Calcd. : 354; Found: 355 (M+H) . 

Example 110 

5- (2, 4-Dimethylphenyl) -3-methyl-l- ( 1-propylbutyl ) cinnolin- 
15 4 (Iff) -one 




5- (2, 4-Dimethylphenyl) -3-methylcinnolin-4 (Iff) -one 



To 0.122 g (0.34 mmol) of l-benzyl-5- (2, 4- 
20 dimethylphenyl) -3-methylcinnolin-4 (1H) -one and 0.14 g (0.10 
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mmol Pd) of 10% Pearlman' s catalyst was added 4 mL of 
ethanol and two drops of concentrated HC1 . The reaction 
vessel was charged with hydrogen via a balloon and stirred 
at room temperature for 3 h. The catalyst was removed by 
5 filtration, the filtrate was concentrated and the residue 
was purified by flash chromatography eluting with a 33% 
ethyl acetate/hexanes mixture to give 0, 047 g (52%) of 
product as a white solid. 

X H NMR (DMSO-d 6 ) 5: 1.85 (s, 3H) , 2.11 (s, 3H) , 2.32 (s, 
10 3H) , 6.84-6.98 (m, 4H) , 7.52 (d, J = 8.6 Hz, 1H) , 7.71 (t, 

J= 8.6 Hz, 1H) , 13.09 (s, 1H) 
MS Calcd.: 264; Found: 265 (M+H) . 

5- (2, 4-Dimethylphenyl) -3-methyl-l- ( 1-propylbutyl) cinnolin- 
15 4 (1H) -one 

To 0.041 g (0.16 mmol) of 5- (2, 4-dimethylphenyl ) -3- 
methylcinnolin-4 (Iff) -one in 0.5 mL of AT-methylpyrrolidine 
was added 0.0 69 mL of 4-bromoheptane and 0.012 g (0.31 

20 mmol) of sodium hydride (60% dispersion in mineral oil) . 

The mixture was stirred for 75 min. at room temperature and 
quenched with water. The mixture was extracted with ethyl 
acetate and the combined organics were washed with water 
and brine, dried over sodium sulfate, filtered and 

25 concentrated. The residue was purified by flash 
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chromatography eluting with a 8% ethyl acetate/hexanes 
mixture to give 0.042 g (75%) of the title compound as a 
light green-yellow semisolid. 

^ NMR (DMSO-de) 5: 0.83 (t, J = 7.3 Hz, 6H) , 1.07-1. 09 (m, 
5 2H) , 1.16-1.24 (m, 2H) , 1.72-1.73 (m, 2H) , 1.83 (s, 3H) , 
1.93-1.96 (m, 2H) , 2.14 (s, 3H) , 2.32 (s, 3H) , 5.01 (br s, 
1H) , 6.84 (d, J = 7.6 Hz, 1H) f 6.93-6.98 (m, 3H) , 7.75 (t, 
J = 8.4 Hz, 1H) , 8.00 (d, J = 8.8 Hz, 1H) 
MS Calcd. : 362; Found: 363 (M+H) . 

10 

Example 111 

5- ( 2, 4-Dimethylphenyl) - 3 -ethyl- 1- ( 1-propylbutyl) cinnolin- 
4 (1H) -one 




15 l-Benzyl-5- (2, 4-dimethylphenyl ) -4-oxo-l, 4-dihydrocinnoline- 

3-oarbaldehyde 

To 0.20 g (0.54 mmol) of l-benzyl-5- (2 , 4- 

dimethy lphenyl ) -3- (hydroxymethyl ) cinnolin-4 ( 1H) -one in 10 

mL of dichloromethane was added 0.28 g (0.65 mmol) of Dess- 
20 Martin periodinane. The reaction was stirred at room 

temperature for 90 min before being diluted with sodium 
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bicarbonate solution and extracted with dichloromethane . 
The combined organic layers were washed with brine, dried 
over sodium sulfate, filtered, concentrated in vacuo and 
purified toy flash chromatography eluting with a 33% ethyl 
acetate/hexanes mixture to give 0.17 g (85%) of the title 
compound as a yellow powder . 

1 H NMR (CDC1 3 ) 5: 1.98 (3H, s) , 2.39 (3H, s) , 5.78 (2H, s) , 
6.93 (1H, d, J = 7.4 Hz), 7.05 (1H, d, J = 7.8 Hz), 7.09 
(1H, s), 7.19 (1H, d, J - 7.2 Hz), 7.30-7.41 (5H, m) , 7.53 
(1H, d, CT = 8.6 Hz), 7.67 (1H, t, J = 8.4 Hz), 10.33 (1H, 
s) . 

MS Calcd.: 368; Found: 369 (M+H) . 

l-Benzyl-5- (2, 4-dimethylphenyl) -3-vinylcinnolin-4 (Iff) -one 

To a slurry of 0.081 g (0.72 mmol) of potassium tert- 
butoxide in 10 mL of ether was added 0.22 g (0.60 mmol) of 
methyl tiriphenylphosphonium bromide. The resulting ylide 
solution was stirred for 30 min then 0.11 g (0.30 mmol) of 
1 -benzyl- 5- (2 , 4-dimethylphenyl) -4-oxo-l, 4-dihydrocinnoline- 
3-carbaldehyde was added. The reaction mixture was stirred 
for 3 h, diluted with water and extracted with ethyl 
acetate. The combined organic layers were washed with 
brine, dried over sodium sulfate, filtered, concentrated in 
vacuo and purified by flash chromatography eluting with a 
9% ethyl acetate/hexanes mixture to give 0.035 g (32%) of 
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the title compound as a light yellow solid. 

X H NMR (CDCI3) 5:1.97 (3H, s) , 2.38 (3H, s) , 5.40 (1H, dd, 
J = 1.8, 11.3 Hz), 5.66 (2H, s), 6.32 (1H, dd, J = 1.8, 
17.8 Hz), 6.94 (1H, d, J = 7.6 Hz), 7.01-7.12 (4H, m) , 
5 7.2 8-7.39 (6H, m) , 7.55 (1H, t, J = 8.8 Hz) . 

5- (2, 4-Dimetb.ylphenyl) -3-ethylcinnolin-4 (Iff) -one 

Prepared from l-benzyl-5- (2, 4-dimethylphenyl) -3- 
vinylcinnolin-4 ( Iff) -one according to the method described 
10 in Example 108 in 100% isolated yield. 

X H NMR (CDCI3) 5:1.18 (3H, t, J = 7.2 Hz), 1.99 (3H, s), 
2.27 (3H, s) , 2.67-2.83 (2H, m) , 6.97-7.03 (4H, m) , 7.22 
(1H, d, J = 8.4 Hz), 7.58 (1H, t, J = 7.6 Hz), 10.99 (1H, 
br s) . 

15 

5- (2, 4-Dimetriylphenyl) -3-ethyl-l- (1-propylbutyl) cinnolin- 
4 (Iff) -one 

Prepared from 5- (2 , 4-dimethylphenyl) -3-ethylcinnolin- 
4 (Iff) -one according to the method described in Example 10 9 

20 in 38% isolated yield. 

2 H NMR (CDCI3) 5: 0.84-0. 93 (6H, m) , 1.16-1.34 (7H, m) , 
1.72-1.83 (2H, m) , 1.96 (3H, s) , 2.04-2.16 (2H, m) , 2.37 
(3H, s), 2.74 (2H, q, J = 7.6 Hz), 4.69-4.75 (1H, m) , 6.96- 
7.06 (4H, m) , 7.54-7.64 (2H, m) . 

25 MS Calcd. : 376; Found: 377 (M+H) . 
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Example 112 

5-Mesityl-3-methyl-l — ( 1-propylbutyl ) cinnolin-4 (2H) -one 

y 




5 l-Benzyl-3~ (hydroxymethyl ) -5-mesitylcinnolin-4 (IE) -one 

A mixture of 0.144 g (0.479 mmol) of l-benzyl-5- 
chloro-3- ( hydr oxymetry 1 ) cinnolin-4 (IE) -one, 0 . 126 g (0.766 
mmol) of mesityl boronic acid, 0.111 g (0.096 mmol) of 
tetrakis and 0 .254 g (1.20 mmol) of potassium phosphate in 

10 8 mL of DMF was heated to 100 °C for 16 h. The reaction 
mixture was quenched with water and extracted with ethyl 
acetate containing 5% hexanes . The combined organic layers 
were washed with brine, dried over sodium sulfate, filtered 
through a plug of silica gel and concentrated In vacuo onto 

15 silica gel. The crude material was purified by flash 
chromatography eluti_ng with a 25% ethyl acetate/hexanes 
mixture to give 0.087 g (47%) of the title compound as a 
tan solid. 

MS Calcd. : 384; Found: 385 (M+H) . 

20 



l-Benzyl-3- (chloromet;hyl) -5-mesitylcinnolin-4 ( IE) -one 
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Prepared from l-benzyl-3- (hydroxymethyl) -5-mesitylcinnolin- 
4 (Iff) -one according to the method described in Example 108 
in 57% isolated yield. 

X H NMR (CDC1 3 ) 5: 1.85 ( 6H, s) , 2.34 (3H, s), 4.66 (2H, s) , 
5 5.64 (2H, s) 7 6.93 (2H, s) , 7.03 (1H, d, J = 7.0 Hz), 7.30- 

7.40 (6H, m) , 7.62 (1H, t, J = 7.6 Hz). 
MS Calcd.: 402; Found: 403 (M+H). 

l-Benzyl-5~mesityl-3-methylcinnolin-4 (Iff) -one 
10 Prepared from l-benzyl-3- (chloromethyl) -5- 

mesitylcinnolin-4 ( IE) -one according to the method described 
in Example 108 in 77% isolated yield. 
MS Calcd.: 368; Found: 369 (M+H). 

15 5-Mesityl-3-methylcinnolin-4 ( 1H) -one 

Prepared from 1 -benzyl- 5 -mesity 1-3 -methyl cinnolin- 
4 ( 1H) -one according to the method described in Example 108 
in 91% isolated yield. 

x n NMR (CDCI3) 5: 1.88 ( 6H, s), 2.27 (3H, s) , 2.33 (3H, s) , 
20 6.93 (2H, s) , 6.98 (1H, d, J = 7.2 Hz), 7.28 (1H, s) , 7.67 

(1H, t, J = 8.2 Hz), 9.78 (1H, br s). 
MS Calcd.: 278; Found: 279 (M+H). 



5-Mesityl-3-methyl-l- ( 1— propylbutyl ) cinnolin-4 (Iff) -one 
25 Prepared from 5-mesityl-3-methylcinnolin-4 (Iff) -one 
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according to the method described in Example 109 in 34% 
isolated yield. 

X E NMR (DMSO-d 5 ) 5: 0.83 (6H, t , J = 7.2 Hz), 1.02-1.16 (2H, 
m) , 1.18-1.30 (2H, m) , 1.72 (8H, br s) , 1.90-2.00 (2H, m) , 
5 2.14 (3H, s), 2.27 (3H, s) , 5.01 (IH, br s) , 6.82 (2H, s), 
6.87 (1H, d, J = 7.0 Hz), 7.78 (1H, t, J = 8.8 Hz), 7.99 
(1H, d, J = 8.8 Hz). MS Calcd.: 376; Found: 377 (M+H). 

The following compounds were prepared in an analogous 
10 manner. 



Exampl 
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Structure 


Name 


Physical Data 








X H NMR ( DMSO- 
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Oi-Q 
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s), 4.87 (IH, 


113 




-1-(1- 


br s), 6.85 
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7.4 Hz), 6.94- 






4 ( IH) -one 
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= 9. 0 Hz) . MS 
Calcd. : 334; 
Found: 335 
(M+H) . 
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1L4 




5-(2,4- 

ciimethylphenyl ) 
-l-(2- 

ethylbutyl) -3- 
methylcinnolin- 
4 {1H) -one 



^■H NMR ( DMSO- 


d 6 ) 5: 
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(6H, 


m) , 1.27- 


1.36 


(4H, m) , 


1.83 


(3H, s), 1 


.94- 
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d, J 


7.6 
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(3H, m) , 1 


.71- 


7.81 (2H, 
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MS Calcd. : 


34 8; Found: 


349 (M+H) . 




1 H NMR (DMSO- 


d 6 ) 5: 
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9.2 


Hz) , 
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MS 
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431 


(M+H) . 
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3.16 
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Example 118 

1- (2, 4-Dimethylphenyl) -4- (heptan-4-yl) -7-oxo-4, 7-dihydro- 
IfT- imidazo [4 , 5-jb] pyr±dine-6-carboxylic acid 
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Ethyl 1- (2, 4 — dime thy Iphenyl ) -Iff- imidazole-5-carbo^cylate 

To 10 g (83 mmol) of 2 , 4-dimethylaniline in 200 mL of 
methanol was added 80 mL (50% solution in toluene, 410 
5 mmol) of eth^l gyloxalate. The mixture was heated to 70 °C 
for 7 h and. then allowed to stand at room temperature 
overnight. The reaction was concentrated ±n vacuo, 

dissolved in dichloromethane and concentrated onto silica 
gel. The product was eluted with a 93-100% ethyl 

10 acetate/hexarxes gradient mixture to give 8.0 g (47%) of 
ethyl 2- {2 r 4-dimethylphenylimino) acetate as an oil 
containing approximately 20% starting aniline by LCMS 
analysis. This material was used without further 

purification. MS Calcd. : 205; Found: 206 (M+H) . To 7.2 g 

15 (35 mmol) of ethyl 2- (2 , 4-dimethylphenylimino) acetate, 11 g 

(56 mmol) of tosylmethylisocyanide and 9.7 g (70 mmol) of 
potassium carbonate was added 200 mL of a 2:1 ethanol : 1, 2- 
dimethoxyethane mixture. The resulting slurry was heated 
to 90 °C for 1 h. The cooled mixture was diluted with 300 

20 mL of ethyl acetate and filtered through GFF paper. The 
resulting filter cake was washed with an additional 500 mL 
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of ethyl acetate and the resulting filtrate was added to 
the previous filtrate- The combined filtrates weire then 
concentrated in vacuo to give a brown semisolid. The crude 
material thus obtained was then purified by flash 
5 chromatography eluting with a 45% ethyl acetate/hexanes 
mixture to give 4.3 g (62%) of the title compound as a tan 
solid. 

X H NMR (CDC1 3 ) 5:1.22 (3H, q, J = 7.2 Hz), 2.00 (3H, s) , 
2.39 (3H, s), 4.18 (2H, q, J = 7.2 Hz), 7.05-7.10 (2H, m) , 
10 7.14 (1H, s)„ 7.56 (1H, s) , 7.86 (1H, s) . 

Ethyl 4-bromo-l- (2, 4 -dime thylphenyl ) -IH-imidazole-S- 

carboxylate 

To 5.0 g- (21 mmol) of ethyl 1- (2, 4-dimethylphenyl) -1H- 
15 imidazole- 5 -carboxylate in 4 0 mL of DMF was added 7.3 g (41 
mmol) of Af-bromosuccinimide and the resulting solution was 
heated to 75 °C for 75 min. The reaction was cooled to 
room temperature, diluted with 400 mL of water and 
extracted wi~th ethyl acetate. The combined extracts were 
20 washed with water and brine, dried over sodium sulfate, 
filtered and the resulting filtrate was concentrated to an 
oil. The oil was purified by flash chromatography eluting 
with a 17-2 0% ethyl acetate/hexanes gradient mixture to 
give 1.89 g (29%) of the title compound as a light yellow 
25 solid . 
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X H NMR (CDCI3) 5:1.16 (3H, q, J = 7.2 Hz), 2.02 (3H, s) , 
2.39 (3H, s), 4.17 (2H, q, J = 7.0 Hz), 7.06 (2H, q, J = 
7.8 Hz), 7.13 (1H, s), 7.45 (1H, s). MS Calcd. : 322; 
Found: 323 (M+H) . 

5 

4-Bromo-l- (2, 4-dimethylphen.yl) - Itf- imidazole- 5 -carboxylic 
acid 

To 1.88 g (5.8 mrnol) of ethyl 4-bromo-l- (2, 4- 
dimethylphenyl ) - llf-imidazol e-5-carboxylate in 30 mL of 

10 ethanol was added 3.0 mL (18 irimol) of 6N KOH and the 
resulting mixture was stirxred for 3 h at room temperature. 
Volatiles were removed in vacuo, the residue was diluted 
with water, washed with ether and acidified with IN HC1 . 
The resulting precipitate was collected by filtration and 

15 dried to give 1.54 g (90%) of the title compound as a white 
powder . 

1 H NMR (DMSO~d 6 ) 5:1.95 (3H, s), 2.34 (3H, s), 7.10 (1H, d, 
J = 7.8 Hz), 7.16 (1H, s), 7.18 (1H, s), 7.91 (1H, d, J = 
1.4 Hz) , 13.04 (br s, 1H) . 

20 

4-Bromo-l- (2, 4-dimethylphen.yl ) -2H-imidazole-5-carbonyl 
chloride hydrochloride 

To 8 mL of thionyl chloride was added 1.2 g (3.9 mmol) 
of 4-bromo-l- (2, 4-dimethylphenyl ) - 1H- imidazole -5-carboxy lie 
25 acid and 2 drops of DMF. The solution was heated to 75 °C 
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for 4 h. The resulting slurry was cooled to room 
temperature and the white precipitate was collected by 
filtration. The precipitate was then slurried in ethyl 
acetate, collected by filtration and dried to give 0.81 g 
5 of the title compound as a whi_te solid. The original 
filtrate was also concentrated and slurried in ethyl 
acetate to give an additional 0.21 g of the title compound. 
The overall yield of the title compound was 1.02 g (74%) . 
1 H NMR (DMSO-d 6 ) 5:1.95 (3H, s) , 2.34 (3H, s), 7.10 (1H, d, 
10 J = 8.0 Hz), 7.16 (1H, s) , 7 . 18 (HH, s) , 7 . 92 (1H, s) . 

Ethyl 3- [4-bromo-l- (2, 4-dimethyl^»henyl ) -lH-imidazol-5-yl] - 
3-oxopropanoate 

To 1.6 mL (14 mmol) of mono-ethyl malonate in 35 mL of 

15 THF at 0 °C was added 9 . 3 mL (28 mmol) of 3.0 M methyl 
magnesium bromide (ether solution) . The dianion solution 
was stirred for 30 min before addrLng 1.2 g (3.5 mmol) of 4- 
bromo-1- (2, 4 -dimethylphenyl ) -1H- imidazole- 5 -carbonyl 
chloride hydrochloride in 50 itil_. of THF dropwise. The 

2 0 cooling bath was then removed and the mixture was allowed 
to stir at room temperature for 3 h. The reaction was 
quenched by pouring onto ice and was extracted with ethyl 
acetate after neutralizing to pH 7 with saturated ammonium 
chloride- The combined extracts were washed with brine, 

25 dried over sodium sulfate, filtered and the resulting 
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filtrate was concentrated to an oil. The oil was purified 
by flash chromatography eluting with a 25% ethyl 
acetate/hexanes mixture to give 1.2 g (94%) of the title 
compound as a viscous golden oil. 
5 MS Calcd.: 364; Found: 335 (M-OEt) . 



Ethyl 2- [4-bromo-l- (2, 4-dimethyl;phenyl ) -lH-imidazole-5- 

carbonyl] -3- (heptan-4 -ylamino ) acrylate 

To 1.20 g (3.3 mmol) of etlhyl 3- [4-bromo-l- (2, 4- 

10 dimethylphenyl) -2F-imidazol-5-yl] -3-oxopropanoate in 1.5 mL 
of triethylorthof ormate was added 0.68 mL (7.2 mmol) of 
acetic anhydride. The solution was Ineated to 120 °C for 90 
min, cooled to room temperature and concentrated in vacuo. 
The crude ethoxymethylene oxobutano ate was then dissolved 

15 in 35 mL of ethanol, cooled to 0 °C, treated with 0.59 mL 
(3.9 mmol) of 4-aminoheptane and stirred at 0 °C for 1 h. 
The reaction mixture was concentrated in -vacuo to a thick 
golden oil. The crude oil was purified by flash 

chromatography eluting with a 25-33% ethyl acetate/hexanes 

2 0 gradient mixture to give 0.62 g of the title compound as a 
white semisolid. Dirty fractions were combined, 

concentrated and purified to give an additional 0.20 g of 
the title compound. The overall- yield of the title 
compound was 0.82. g (36%) which was found to be 70% pure by 

25 LCMS analysis. This material was used without further 
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purification in the next step . 
MS Calcd.: 489; Found: 490 (M+H) . 

1- (2, 4-Dimethylphenyl) -4- (heptan-4-yl ) -7-oxo-4, 7-dihydro- 
5 IH-imidazo [4 , 5-jb] pyridine-6-carboxylic acid 

To 0.60 g (1.2 namol) of ethyl 2- [ 4-bromo-l- (2 , 4- 
dimethylphenyl ) - 1H~ imidazole- 5 - carbonyl ] -3- (heptan-4- 
ylamino) acrylate in 10 mL of NMP was added 0.15 g (3.7 
mmol) of sodium hydride (60% dispersion in mineral oil) . 

10 The mixture was stirred at room temperature for 1 h and 
subsequently heated to 140 °C for 25 md_n. The reaction 
mixture was cooled to room temperature, quenched with 2 mL 
of saturated ammonium bicarbonate, diluted with ten volumes 
of water and extracted with ethyl acetate. The combined 

15 extracts were washed with water and brine, dried over 
sodium sulfate, filtered and the resulting filtrate was 
concentrated to an oil. The oil was purified by flash 
chromatography eluting with a 3% methanol /dichl or ome thane 
mixture to give 0.12 g of the title compound as a light 

20 yellow solid. Dirty fractions were combi_ned, concentrated 
and purified to give an additional 0.15 g of the title 
compound. The overall yield of the title compound was 0.27 
g (57%) . 

X H NMR (DMSO-d 6 ) 5: 0.86 (6H, t, J = 7.4 Hz), 1.07-1.23 (4H, 
25 m) , 1.86-1.94 (2H, m) , 2.00 (3H, s) , 2.14-2.18 (2H, m) , 
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2.50 (3H, s) , 5.04 (1H, br s) , 7.16 (1H, d, J = 7.8 Hz), 
7.24 (1H, s), 7.35 (1H, d, J =7.8 Hz), 8.50 (1H, s), 8.75 
(1H, s) . 

MS Calcd. : 381; Found: 382 (M+H) . 
Example 119 

1- (2, 4-Dimetylphenyl) -4- (heptan-4-yl ) -6- ( h^droxymethyl ) ~1H- 
imidazo [ 4 , 5-jb] pyridin-7 ( 4H) -one 



To 0.14 g (0.29 mmol) of 1- ( 2 , 4-di_methylphenyl ) -4- 
(heptan-4-yl ) -7~oxo-4, 7 -dihydro- 1 Jf-imidazo E 4, 5-b] pyridine- 
6-carboxylic acid in 5 mL of THF was added 0.15 mL (1.1 
mmol) of triethylamine and 0.10 mL (1.0 mmol) of ethyl 
chlorof ormate . The resulting yellow slurry was stirred at 
room temperature for 4 0 min. The crude carbonate solution 
was then added to 0.135 g (3.6 mmol) of sodium borohydride 
in 5 mL of ethanol at room temperature and the resulting 
mixture was stirred for 30 min. Ttxe reaction was 

concentrated in vacuo, diluted with water and extracted 
with chloroform. The combined extracts "were washed with 
brine, dried over sodium sulfate, filtered and the 
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resulting filtrate was concentrated in vacuo. The crude 
material thus obtained was purified by flash chromatography 
eluting with a 3% methanol/dichloromethane mixture -to give 
45 mg of the title compound as a white solid. Dirty 
5 fractions were combined, concentrated and purified to give 
an additional 23 mg of the title compound. The overall 
yield of the title compound was 68 mg (65%) . 

X H NMR (DMSO-d 6 ) 5:0.85 (6H, t, J= 7.0 Hz), 1.05-1.23 (4H, 
m) , 1.76-1.84 (2H, m) , 1.97 (5H, s) , 2.36 (3H, s) , 4.33 (2H, 
10 d, J = 5.5 Hz), 4.81-4.84 (2H, m) , 7.10 (1H, d, J = 7.8 Hz), 
7.17 (1H, s), 7.21 (1H, d, J - 7.8 Hz), 7.72 (1H, s), 8.07 
(1H, d, J = 1.4 Hz) . 
MS Calcd. : 367; Found: 368 (M+H) . 

15 Example 120 




1- (2, 4-Dimethylphenyl) -4- (heptan-4-yl) -6-methyl-lff- 
imidazo [ 4 , 5-jb] pyridin-7 ( 4H) -one 

To 4 5 mg (0.12 mmol) of 1- (2, 4-dimethylphesnyl ) -4- 
20 (heptan-4-yl) -6- (hydroxymethyl ) -IJf-imidazo [4, 5-jb] pyar idin- 
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7 ( 4H) -one in 10 mL of dichlororne thane was added 0.14 mL 
(0.98 itunol) of triethylamine and 0.047 mL (0.61 mmol) of 
methane sulfonyl chloride. The resulting mixture was 
stirred at room temperature for 24 h, concentrated in vacuo, 
5 diluted with water and extracted with ethyl acetate. Thie 
combined extracts were washed with brine, dried over sodium 
sulfate, filtered and the resulting filtrate was 
concentrated in vacuo. The crude mesylate thus obtained 
was dissolved in 5 mL of THF, treated with 40 mg (0 . ]_8 

10 mmol) of lithium borohydride and heated to 50 °C for 2 hx . 

The reaction was quenched with saturated ammonium chloride, 
diluted with water and extracted with ethyl acetate. Ttxe 
combined extracts were washed with brine, dried over sodium 
sulfate, filtered and the resulting filtrate was 

15 concentrated in vacuo. The crude material thus obtained 
was purified by preparative thin layer chromatographiy 
eluting with a 5% methanol /dichlororne thane mixture to giv^e 
11 mg (26%) of the title compound as a light yellow solid. 
X H NMR (CDC1 3 ) 5: 0.92 (6H, t, J = 7.2 Hz), 1.16-1.43 (4H, 

20 m) , 1.77-1.96 (4H, m) , 2.09 (3H, s), 2.10 (3H, s) , 2.38 (3H, 
s), 4.89 (1H, br s) , 7.08 (1H, d, J = 8.0 Hz), 7.13 (1H, s), 
7.18 (1H, d, J = 7.8 Hz), 7.30 (1H, s) , 7.59 (1H, d, J = 
1.4 Hz) . 

MS Calcd. : 351; Found: 352. 



25 
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Example 121 

7- (2, 4-dichlorophenyl ) -3- (dipropylamino) -2-ethyl-lIf-inden— 
1-one 




CI 



5 3-oxo-2, 3~dihydro-lH-inden-4-yl trif luoromethanesulf onate 

A solution of 7-hydroxy-2 , 3-dihydroinden-l-one ( 0 . 50g , 
3.4 itimol; prepared as reported by Antkowiak, W. Tetrahedron, 
1990, 46, 2445-2452) in dichloromethane (10 ml) was cooled 
to 0 °C. Diisopropyethyl amine (1.8 mL, 10.1 mmol) arxd 

10 trif louroacetic anhydride (0.85 mL, 5.1 mmol) were added . 

The reaction stirred at 0 °C for 20 minutes. The solution 
was quenched with water , extracted with Ethyl acetate, 
dried (Na 2 S0 4 ) , and concentrated. Flash chromatography 
gave the desired product as a brown solid (0.776g, 82%). 

15 X H NMR (CDC1 3 ) 5: 2.77 (t, J = 6.4 Hz, 2H) , 3.20 (t, J = 
6.0 Hz, 2H) , 7.19, (d, J = 8.0 Hz, 1H) , 7.51 (d, J = 8.0 Hz, 
1H) , 7.66 (t, J = 8.0 Hz. 1H) . 
MS Calcd.: 280, Found: 281 (M+H) . 

20 7- (2, 4-dichlorophenyl) -2, 3-dihydroinden-l-one 
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A solution containing 3-OXO-2, 3-dihydro-li?-inden-4-yl 
trif luoromethanesulf onate (0.666g, 2.38 irauol) , 2,4- 
dichlorobenzeneboronic acid (0.907g, 4.75 mmol), and 
potassium carbonate ( 0 . 657g, 4.75 mmol) in toluene (10 mL) 
5 stirred at room temperature for 15 minutes. Pd(PPh3) 4 
(1.37g, 1.19 mmol) was added and the mixture was stirred at 
90 °C for 2 hours. The catalyst was removed by filtration 
and concentrated. Flash chromatography gave the desired 
product as a brown solid (0.572g, 87%). 
10 X H NMR (CDC1 3 ) 5: 2.65-2.70 (m, 2H) , 3.15-3.20 (m, 2H) , 
7.15-7.17, (m, 2H) , 7.28 (dd, J =2.0, 8.0 Hz, 1H) , 7.47 (d, 
1H) , 7 . 52 (d, J = 8.0 Hz, 1H) , 7 . 62 (t, J = 7 . 6 Hz, 1H) . 

7- (2, 4-dichlorophenyl ) -2-ethyl-2, 3-dihydroinden-l-one 
15 7- (2, 4-dichlorophenyl) -2, 3-dihydroinden-l-one (0.70 g, 

2.53 mmol) was dissolved in 10 mL THF. NaHMDS (2.78 mL, 
2.7 8 mmol, 1M in THF) was added dropwise at 0 °C. After 
stirring for 0.5 hr, iodoethane (1.0 mL, 12.6 mmol) was 
added. The reaction stirred for 15 minutes and was 
20 quenched with water, extracted from Ethyl acetate, dried, 
and concentrated. Flash chromatography (5% Ethyl 

acetate/hexanes ) gave two UV active compounds. The second 
eluting compound was the desired mono -alky la ted product 
(0.113g, 15%) . 

25 X H NMR (CDCI3) 5: 0.99 (t, J = 7.6 Hz, 3H) , 1.42-1.62 (m, 
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2H) , 2.52-2.68, (m, 1H) , 2.80-2.92 (m, 1H) , 3.28-3.40 (m, 
1H) , 7.12-7.20 (m, 2H) , 7.27-7.32 (m, 1H) , 7.47 (s, 1H) , 
7.50 (d, J = 7.6 Hz, 1H) , 7.62 (t, J = 7.6 Hz, 1H) . 

5 7- (2, 4-dichlorophenyl) -3- ( dipr opyl amino ) -2-ethyl~2H*-inden- 
1-one 

7- (2, 4-dichlorophenyl) -2-ethyl-2, 3-dihydroinden-l-one 
(0.052g, 0.17 mmol) was dissolved in CC1 4 (4 rtiL) . N- 
bromosuccinimide (0 . 064g, 0.36 mmol) and benzoyl peroxide 

10 (0.0083, 0.034) were added. The solution was stirred at 

90 °C for 1 hr. The solution was cooled to RT and Et 3 N 
(0.5 mL) was added. The solution stirred for 0.5 hr . and 
was concentrated. Flash chromatography gave the alkenyl 
bromide intermediate. This intermediate was re-dissolved 

15 in EtOH (4 mL), and dipropylamine was added (0.5 mL) . The 
reaction mixture was stirred at 60 °C for 1.5 hr . The 
solution was cooled and concentrated. Flash chromatography 
gave a red oil (0.015g, 22%). 

X H NMR (CDC1 3 ) 5: 0.953 (t, J = 6.8 Hz, 6H) , 1.01 (t, J - 
20 7.6 Hz, 3H) , 1. 68-1.74 (m, 4H) , 2.29 (q, J = 7.2, 14,4 Hz, 

2H), 3.52 (t, J = 7.2 Hz, 4H) , 7.02 (d, J = 7.2 Hz, 1H) , 
7.21 - 7.29 (m, 4H) , 7.48 (s, 1H) . MS Calcd. : 402, Found: 
403 (M+H) . 

25 Compounds of Examples 122-14 5 were prepared in a manner 
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similar to that described in Examples 7 and 8. 



Examp 
le 



Structure 



Name 



Physical Data 



122 




X H NMR (CDC1 3 ) 5 
0.88 (6H, t, J 
1.59-1. 64 



2-benzyl-6- 
( dipr opy lamin 
o) -3-mesityl- 
5-methyl-2H- 
pyrazolo [3,4- 
d] pyrimidin- 
4 (5H) -one 



Hz) , 
m) , 
2.33 
(4H, 
3.40 
(2H, 
s) , 
3.4 
(3H, 
357; 



1.83 (6H, 
(3H, s), 
t, J = 7.6 
(3H, s), 
s), 6.92 
7.08 (2H, d, 
Hz), 7.19- 
m) . MS Calcd. : 
Found: 358 



= 7.3 
(4H, 
s) , 
3.13 
Hz) , 
5. 02 
(2H, 
J = 
7.20 



(M+H) 



123 




6- 

( dipr opy lamin 
o) -3-mesityl- 
5-methyl-2fl- 
pyrazolo [3,4- 
d] pyrimidin- 
4 (5H) -one 



X H NMR (CDCI3) 
(6H, t, J 
1.59-1. 66 
(6H, 
s), 3 
7 . 4 
s) , 



5: 0.90 
= 7.4 Hz) 
(4H, m) 



s) 



2.29 



2.08 
(3H, 
J = 
(3H, 

s) . MS Calcd. : 367; 
Found: 368 (M+H) . 



18 (4H, t, 
Hz), 3.44 
6.88 (2H, 



124 




6- 

( dipr opy lamin 
o) -3-mesityl- 
2, 5-dimethyl- 
2, 5-dihydro- 
4H- 

pyrazolo [3,4- 
d] pyrimidin- 
4-one 



X H NMR (CDCI3) 
(6H, t, J 
1. 64-1.70 
1.99 (6H, 
(3H, s), 3 
J = 7.2 
(3H, s), 
s), 6.96 (2H, 
Calcd. : 381; 
382 (M+H) . 



5: 0.91 
= 7.4 Hz) , 
(4H, m), 
s) , 2 . 32 
.31 (4H, t, 
Hz), 3.42 
3.66 (3H, 
s) . MS 
Found 



WO 2005/099688 



PCT/US2005/013583 



297 



125 




6- 

(dipropylamin 
o) -3-mesityl- 
1, 5-dimethyl- 
1, 5-dihydro- 
4H- 

pyrazolo [3, 4- 
d] pyrimidin- 
4 -one 



(6H, 
s) , 
m) , 
3. 90 
(2H, 
Calcd.: 381 
382 (M+H) . 



^•H NMR (CDC1 3 ) 
(6H, t, J 
1. 60-1. 65 



2.09 
(3H, 
(4H, 

s) , 
6.89 



5: 0.90 
= 7.2 Hz), 
(4H, m), 
s), 2.29 
3.15-3. 18 
3.42 (3H, 
(3H, s), 
s) . MS 
Found: 



126 




ethyl l-(2- 

benzyl-3- 

mesityl-5- 

methyl-4-oxo- 

4 , 5-dihydro- 

2H- 

pyrazolo [3,4- 

d] pyrimidin- 

6-yl)- 

1,2,3, 6- 

tetrahydropyr 

idine-4- 

carboxylate 



L H NMR (CDCI3) 5 
(3H, t, J = 7.2 
(6H, s), 
s) , 2.59 (2H 
3.27 (2H, t, 
Hz), 3.42 
4.01 (2H, 
23 



1. 82 
(3H, 
s) , 
5.4 
s) , 

4.19-4 
5. 02 
(2H, 
s) , 
m) , 
m) . 
Found 



(2H, 
s) , 

01 (1H 



(2H, 
s), 7 
7.07-7.08 
7 . 19-7.24 
MS Calcd. : 
512 (M+H) 



1.30 

Hz) 
2.33 
, br 
J = 
(3H, 
s) , 
m) , 
6.93 
, br 
(2H, 
(3H, 
511; 



127 




ethyl l-(3- 
mesityl-5- 
methyl-4-oxo- 
4 , 5-dihydro- 
2H- 

pyrazolo [3,4- 
d] pyrimidin- 
6- 

yl ) piperidine 
-4- 

carboxylate 



MS Calcd.: 423; 
Found: 424 (M+H) . 
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.28 




( 6Z) -2- 
benzyl-6- 
( cyclopropyli 
mino) -3- 
cnesityl-5- 
methyl-7- 
propyl- 
2,5, 6,7- 
tetrahydro- 
4H- 

pyrazolo [3,4- 
d] pyrimidin- 
4 -one 



H NMR (CDC1 3 ) 5: 0.55 
(2H, br s) , 0.72-0.74 
(2H, m) , 0.93 (3H, t, 
= 7.4 Hz), 1.68- 
73 (2H, m) , 1.84 
(6H, s), 2.33 (3H, 
, 2.83 (1H, br s) , 
3.27 (2H, t, J = 7.4 
Hz), 3.43 (3H, s), 
5.00 (2H, s) , 6.92 
(2H, s), 7.09-7.10 
(2H, m), 7.19-7.20 
(3H, m) . MS Calcd. 
455; Found: 456 
(M+H) . 



129 



*H NMR (CDCI3) 5: 0.8 4 
(3H, d, J = 6.8 Hz) , 




6- (2- 

isopropylpyrr 
olidin-l-yl) - 

3- mesityl- 

2, 5-dimethyl- 
2 , 5-dihydro- 
4H- 

pyrazolo [3, 4- 
d] pyrimidin- 

4- one 



0 . 94 


(3H, d, J = 


6.8 


Hz) , 


1.64-1.81 


(2H, 


m) , 


1.90-1.97 


(1H, 


m) , 


1. 98-2. 02 


(7H, 


m) , 


2. 04-2.21 


(1H, 


m) , 


2.33 (3H, 


s) , 


3.20 


(1H, t, J = 


8 . 4 


Hz) , 


3.41 (3H, 


s) , 


3.43- 


-3.50 (1H, 


m) , 


3. 63 


(3H, s), 4 


.50- 


4 .56 


(1H, iti), 


6. 96 


(2H, 


s) . MS Calcd. : 


393; 


Found: 


394 


(M+H) . 




X H 


NMR (CDCI3) 


5: 0. 


85-0.88 (3H, 


m) , 


0.97 


(3H, d, J = 


7.0 


Hz) , 


1.69-1.82 


(2H, 


m) , 


1.95-2.05 


(2H, 


m) , 


2.11 (6H, 


s) , 


2.17 


-2.22 (1H, 


m) , 


2.28 


(3H, s), 3 


.23- 


3.28 


(1H, m) , 


3 . 41 


(3H, 


s), 3.49- 


3.56 


(1H, 


m) , 3.88 


(3H, 


s) , 


4 .44-4 .49 


(1H, 


m) , 


6.88 (2H, s) . 


MS 



130 




6- (2- 

isopropylpyrr 
olidin-l-yl) - 

3- mesityl- 

1, 5-dimethyl- 
1, 5-dihydro- 
4H- 

pyrazolo [3, 4- 
d] pyrimidin- 

4- one 



Calcd.: 393; 
394 (M+H) . 



Found 
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131 


J 


6- 

[cyclopropyl ( 
propyl) amino] 
— 3— inesitvl-" 
1 , 5-dimethyl- 
1, 5-dihydro- 
4H- 

pyrazolo [3,4- 
d] pyrimidin- 
4 -one 


l R NMR (CDC1 3 ) 5: 0.58 
(2H, br s) , 0.77-0.82 
(2H, m) , 0.97 (3H, t, 
J = 7.2 Hz) , 1. 69- 
1.76 (2H, m) , 2.11 
(6H, s), 2.29 (3H, 
s), 2.86-2.88 (1H, 
m) , 3.33 (2H, t, J = 
7.4 Hz), 3.48 (3H, 
s), 3.89 (3H, s), 
6.89 (2H, s) . MS 
Calcd. : 37 9; Found: 
380 (M+H) . 


132 


? 


6- 

[cyclopropyl ( 
propyl) amino] 
-3-mesityl- 
2 , 5 -dime thy 1- 
2 , 5-dihydro- 
4H- 

pyrazolo [3, 4- 
d] pyrimidin- 
4-one 


X H NMR (CDCI3) 5: 0.56 
(2H, br s) , 0 .73-0 . 77 
(2H, m) , 0.94 (3H, t, 
J = 7.4 Hz), 1.69- 
1.75 (2H, m) , 2.01 
(6H, s), 2.33 (3H, 
s) , 3.28 (2H, t, J = 
7.6 Hz), 3.46 (3H, 
s), 3.64 (3H, s), 
6.96 (2H, s) . MS 
Calcd.: 37 9; Found: 
380 (M+H) . 


133 




3- mesityl-5- 
methyl-7- 
propyl- 
2,5,6,7- 
tetrahydro- 
4H- 

pyrazolo [3, 4- 
d] pyrimidin- 

4- one 


1 H NMR (CDCI3) 5: 1.02 
(3H, t, J = 7 . 4 Hz) , 
1.70-1.77 (2H, m) , 
2 . 11 (6H, s) , 2.28 
(3H, s), 2.96 (3H, 
s) , 3.26 (2H, t, J = 
7.6 Hz), 4.45 (2H, 
s), 6.90 (2H, s), 
8 . 93 (1H, br s) . MS 
Calcd.: 312; Found: 
313 (M+H) . 
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134 




3- mesityl- 

2 , 5-dimethyl- 
7-propyl- 
2,5, 6,7- 
tetrahydro- 
4H- 

pyrazolo [3,4- 
d] pyrimidin- 

4- one 



H NMR (CDC1 3 ) 
3H, t, J 
.69-1.76 
.04 
(3H, 
s) , 
m) , 

39 
(2H, 
326; 
(M+H) 



5: 

= 7.2 
(2H, 
s) , 
2.94 
3.26 
(3H, 
s) , 



(6H, 
s) , 
3.22- 
3.42 
(2H, 

s) . MS Calcd 
Found: 327 



1.02 
Hz) , 
m) , 
2.30 
(3H, 
(2H, 
s) , 
6. 92 



135 




3- (2,4- 
dimethoxy-6- 
methylphenyl ) 
-6- 

( dipr opylamin 

-1,5- 
dimethyl-1 , 5- 
dihydro-4H- 
pyrazolo [3,4- 
d] pyrimidin- 

4- one 



H NMR 
5: 0.89-0.93 
1. 62-1. 68 

16 (3H, 
(4H, br s) , 
s), 3.72 
3.82 (3H, 
(3H, s), 
s), 6.42 (1H, 
Calcd.: 413; 
414 (M+H) . 



(CDCI3) 
(6H, m) , 



(4H, 
s) , 
3.44 
(3H, 
s) , 
6.39 
s) 



m) , 
3.17 
(3H, 

s) , 
3 . 91 
(1H, 
MS 



Found 



136 




3- (2,4- 
dimethoxy- 6- 
methylphenyl ) 
-6- 

( dipr opylamin 
o) -2,5- 
dimethyl-2, 5- 
dihydro-4H- 
pyrazolo [3,4- 
d] pyrimidin- 

4- one 



H NMR (CDCI3) 
(6H, t, J 
1.58-1. 67 



13 
,20 
(3H, 
s) , 
3.85 
(1H, 
s) . 
Found 



(3H, 
(4H, 

s) , 
3 .71 
(3H, 

s) , 



5: 
= 7.2 
(4H, 
s) , 
m) , 
3. 68 
(3H, 
s) , 
6.48 



MS Calcd. : 
: 414 (M+H) 



0.89 
Hz) 
m) 
3.06- 
3.45 
(3H, 
s) 
6.39 
(1H, 
413; 



V 



137 




6-d- 

ethylpropoxy) 

3-mesityl- 
1, 5-dimethyl- 
1, 5-dihydro- 
4H- 

pyrazolo [3,4- 
d] pyrimidin- 
4-one 



-H NMR (CDCI3) 
(6H, t, J 
1.77-1.84 
2.10 (6H, 
(3H, s), 3 
J = 1.2 
(3H, d, J 
5.20-5.23 
6.89 (2H, 
Calcd.: 2 98; 
299 (M+H) . 



5: 1.00 
= 7.4 Hz) 
(4H, m) 
s) , 2.29 
.38 (3H, d, 
Hz) , 3 . 90 
= 1.2 Hz) 
(1H, m) 
s) . MS 
Found : 
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138 




6-(l- 

ethylpropoxy) 
-3-mesityl- 
5-dimethyl- 
5-dihydro- 
4H- 

pyrazolo [3,4- 
d] pyrimidin- 
4-one 



1 H NMR (CDC1 3 ) 5: 0.98 
(6H, t, J = 7.4 Hz), 
1.75-1.82 (4H, m) 

01 (6H, s), 2.33 
(3H, s), 3.37 (3H, 
s), 3.64 (3H, s) 
5.27-5.30 (1H, m) , 
97 (2H, s) . MS 
Calcd. : 2 98/ Found: 
2 99 ( M+H ) . 



139 




l-acetyl-6- 
( dipr opylamin 
o) -3-mesityl- 
5-methyl-l, 5- 
dihydro-4i?- 
pyrazolo [3,4- 
d] pyrimidin- 
4-one 



H NMR (CDCI3) 5: 
(6H, t , J = 7.4 
65-1.74 (4H, 



(6H, s), 
s), 2.79 
3.26-3.30 
3.45 (3H, 
(2H, s) . 



.12 
(3H, 
s) , 
m) , 
6.91 
Calcd. : 409; 
410 (M+H) . 



0. 94 
Hz) 

m) , 
2.30 
(3H, 
(4H, 
s) , 
MS 
Found: 



140 




H NMR (CDCI3) 5: 



6- ( (1- 

ethylpropyl) a 
mino) -3- 
mesityl-1, 5- 
dimethyl-1 , 5- 
dihydro-4H- 
pyrazolo [3,4- 
d] pyrimidin- 
4 -one 



(6H, t, J 
L. 58-1. 65 



1. 68-1.77 
2.10 (6H, 
(3H, s), 
s) , 3.86 
4.32-4.34 
7.8 Hz), 
s) . MS Calcd. : 
Found: 368 (M+H) 



= 7.4 
(2H, 
(2H, 
s) , 
3.36 
(3H, 
(1H, d, 
6.88 



0.99 
Hz) 

m) 

m) 
2.28 
(3H, 

s) 

J = 
(2H, 
367; 



V 
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6-( (1- 

ethylpropyl) a 
mino) -3- 
mesityl-2 , 5- 
dimethyl-2, 5- 
dihydro-4H- 
pyrazolo [3,4- 
d] pyrimidin- 
4 -one 



H NMR 
(6H, t. 
1.55-1.62 
1. 67-1.74 



(CDCI3) 
J 



2.02 
(3H, 
s) , 
4 .21 
(2H, 
3 67; 
(M+H) 



(6H, 
s) , 
3.60 
(2H, 
s) . 



5 

= 7.4 

(2H, 
(2H, 
s) , 
3.36 
(3H, 
br s) , 
MS 



Found: 



0. 97 

Hz) 
m) 
m) 
2.33 
(3H, 

s) 
6. 96 
Calcd. 
368 
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142 




6-isopropoxy- 

3- mesityl- 

1, 5-dimethyl- 
1, 5-dihydro- 
4H- 

pyrazolo [3, 4- 
d] pyrimidin- 

4- one 



H NMR (CDC1 3 ) 5: 
(6H, d, J = 6.2 

,09 (6H, s), 
(3H, s) , 3.36 
s) , 3.91 (3H, 
.44-5.50 (1H, 
6.89 (2H, s) . 
Calcd. : 34 0; 
341 (M+H) . 



1.46 
Hz) , 
2.29 
(3H, 
s) , 
m) , 
MS 
Found: 



143 




6-isopropoxy- 

3- mesityl- 

2 , 5-dimethyl- 
2 , 5-dihydro- 
4H- 

pyrazolo [3,4- 
d] pyrimidin- 

4- one 



H NMR (CDCI3) 5: 



(6H, d, J = 6.1 
2.00 (6H, s), 
(3H, s) , 3.35 
s), 3.64 (3H, 
5.47-5.53 (1H, 
6. 96 (2H, s) . 
Calcd.: 34 0; Found 
341 (M+H) . 



1. 43 
Hz) , 
2.33 
(3H, 
s) , 
m) , 
MS 



144 



145 




3- mesityl-6- 
[2- 

(methoxymethy 
1) pyrrolidin- 
l-yl]-l,5- 
dimethyl-1, 5- 
dihydro-4H- 
pyrazolo [3,4- 
d] pyrimidin- 

4- one 



MS Calcd.: 395; 
Found: 3 96 (M+H) . 




3- mesityl-6- 
[2- 

(methoxymethy 
1) pyrrolidin- 
1-yl] -2,5- 
dimethyl-2 , 5- 
dihydro-4H- 
pyrazolo [3,4- 
d] pyrimidin- 

4- one 



IMS Calcd.: 395; 
Found: 39 6 (M+H) . 



Compounds of Examples 14 6-150 were prepared in a manner 
similar to that described in Example 21. 
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4-<2,4- 

dimethylphenyl ) 
-2-ethyl-l- (1- 
ethylpropyl) - 
1, 2-dihydro-3H- 
indazol-3-one 



MS Calcd. : 

336; MS Found: 
337 (M+H) 



147 






H— NMR (CDC1 3 ) 




5 : 


0.73 


( 6H, 




t, 


J 


7.2 




Hz) , 


1.73- 


•1. 82 




(2H, 


ra) , 


188- 




2.00 


(2H, 


m) , 




2.16 


(3H, 


s) , 




2.39 


(3H, 


s) , 


4-(2,4- 


4 .00 


-4.13 


(1H, 


dimethylphenyl ) 


m) , 


6.81 


(1H, 


-1- (1- 


d, 


J 


6.9 


ethylpropyl ) - 


Hz) , 


7.08 


(1H, 


1, 2-dihydro-3ff- 


d, 


J 


7.5 


indazol-3-one 


Hz) , 


7 . 13 


(1H, 




s) , 


7.21 


(1H, 




t, 


J 


7.5 




Hz) , 


7 .34 


(1H, 




t, 


J 


6.9 




Hz) 


r 


MS 



Calcd. 
Found: 
309 (M+H) 



308; 



148 




-(2,4- 

dimethylphenyl ) 
-2-ethyl-l- 
isobutyl-1, 2- 
dihydro-3H- 
indazol-3-one 



MS Calcd. 
322; MS Found 
323 (M+H) 




2-benzyl-4- 
(2,4- 

dimethylphenyl ) 
-1-(1- 

ethylpropyl) - 

l,2-dihydro-3H- 

indazol-3-one 



H-NMR (CDCI3) 



5: 
t, 

Hz) , 
(4H, 
(3H, 
(3H, 

3.58 



0.69 (6H, 
J = 7 
1.56-1. 69 
m) , 2.17 
s), 2.36 



s) 



(1H, 



.55- 
m) 



WO 2005/099688 



PCT/US2005/013583 



304 



.07 (2H, d, Jl 
6.2 Hz), 
.92 (1H, d, J 
7.2 Hz) 
7.06-7.23 (9H, 
m) , 7.46 (1H, 
t, J = 7.2 
Hz) ; MS 

Calcd. : 398; 
Found : 
399 (M+H) . 



H-NMR (CDC1 3 ) 



150 




1-(1- 

ethylpropyl) -4- 
mesityl-2- 
methyl-1 , 2- 
dihydro-3H- 
indazol-3-one 



5: 
t, 

Hz) , 
(4H, 
(3H, 
(3H, 
(3H, 
3. 69 
6.83 



0.90 (6H, 
J = 7.2 
1.65-1.82 



6. 92 
7.14 



m) , 
s) , 
s) , 
s) , 
(1H, 
(1H, 
.2 

(2H, 
(1H, 
7.2 
49 (1H, 
7.2 Hz) 



1.95 
2.31 
3.38 
3. 65- 
m) 
d, 
Hz) 
s) 
d, 
Hz) 

t, 
; MS 



Calcd 
Found: 
337 (M+H) 



336; 



Example 151 

5- (2, 4-dimethylphenyl) -4-oxo-l- (1-propylbutyl) -1, 4- 
dihydroquinoline-3-carbonitrile 
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Methyl 2, 6-dichlorobenzoate 

2, 6-Dichlorobenzoic acid (5 . OOg, 26.2 iranol) was 
diluted in dimethylcarbonate (44 mL, 530 mmol). 1,8- 
Diazabicyclo [5.4. 0]undec-7-ene (DBU) (3.91 mL, 26.2 mmol) 
was added last. The reacted was refluxed for 2 days. Upon 
cooling, the solution was diluted with ethyl acetate and 
water. The aqueous layer was removed and the organic layer 
was washed with water, 2N HC1 (2 x's), sat. NaHC0 3 (2 x's), 
and twice with water. The organic layer was dried over 
sodium sulfate, filtered, and concentrated to yield 4 . 61g 
(86%) of the desired compound as a clear oil. 
X H NMR (CDC1 3 ) 5: 4.5 (s, 3H), 7.28 - 7 .38 (m, 3H) . 

3- (2, 6-dichlorophenyl) -3-oxopropanenitrile 

n-Butyl lithium (20.1 mL, 32.2 mmol, 1 . 6M in hexanes) 
was added to THF (30 mL) and the solution was cooled to - 
78 °C. Acetonitrile (1.7 mL, 32 mmol) was added dropwise 
and the reaction stirred at the temperature for 45 minutes. 
Methyl 2 , 6-dichlorobenzoa-te (l.OOg, 4.88 mmol) was 
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dissolved in 2 mL THF and added to the reaction mixture. 
The reaction stirred at -78 °C for 0.5 hr. The solution 
was quenched with methanol and warmed to room temperature. 
The material was diluted with water and IN HC1 . The 
5 solution was then extracted with Ethyl acetate, dried, and 
concentrated to give 1.08g of desired product at 85% purity. 
Material used as is in the ne^ct step. 
1 H-NMR (CDC1 3 ) 5: 4.0 (s, 2H), 7.28 - 7.40 (m, 3H) . 

10 (£?) -2- (2, 6-dichlorobenzoyl) -3- (1- 

propylbutylamino) acrylonitrile 

A mixture of 3- (2, 6-dichlorophenyl ) -3- 

oxopropanenitrile (0 . 200g, 0.93 mmol) , acetic anhydride 
(0 . 22g, 2.20 mmol), and triethyl orthoformate (0 . 21g, 1.40 

15 mmol) was stirred at 150 °C for 1 hr. The solution was 
then concentrated and the residue redissolved in ethanol (5 
mL) . 4-heptylamine (0.16g, 1.4 mmol) in 1 mL of 

tetrahydrof uran was added to the reaction mixture at 0 °C. 
The reaction stirred for 30 minutes and was then 

20 concentrated. Flash chromatography (20% Ethyl 

acetate/hexanes) gave the desired compound (0.033g, 10%). 
X H NMR (CDCI3) 5: 0.98 (t, 6H) , 1.20 - 1.57 (m, 4H) , 1.57 - 
70 (m, 4H) , 3.23 - 3.37 (m, 1H) , 7.24 - 7 .35 (m, 3H) , 7.47 
(d, J = 14 Hz, 1H) , 10.58 (bs, 1H) . 

25 MS Calcd.: 339, Found: 339, 341 (M, M+2) . 
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5-choro-4-oxo-l- ( 1-propylbutyl) -1, 4~dihydroquinoline-3- 
carbonitrile 

(E) -2- (2, 6-dichlorobenzoyl) -3- (1- 
5 propylbutylamino) acrylonitrile (0.020g, 0.059 inmol) was 

dissolved in dioxane (2 mL) . Sodium hydride (0.007g, 0.18 
mmol, 60% wt. dispersion in mineral oil) was added in one 
portion. Reaction was heated overnight at 100 °C. 

Solution was cooled and quenched with MeOH and concentrated. 
10 Flash chromatography gave the desired product (0.007g, 40%). 

X H NMR (CDC1 3 ) 5: 0.93 (t, J = 7.6 Hz, 6H) , 1.23 - 1.35 (m, 
4H) , 1.75 - 1.95 (m, 4H) , 4.63 - 4.73 (m, 1H) , 7.45 - 7.57 
(m, 3H) , 7 . 97 (s, 1H) . 
MS Calcd.: 302, Found: 303 (M+H) . 

15 

5- (2, 4-dimethylphenyl) -4-oxo-l- (1-propylbutyl) -1, 4- 
dihydroquinoline-3-carbonitrile 

5 -Choro- 4-oxo-l- (1-propylbutyl) -l f 4-dihydroquinoline- 
3-carbonitrile (0.015g f O.05 mmol) , 2,4- 

20 dimethylbenzeneboronic acid (0 . 012g, 0.079 mmol) , and 
PdCl 2 (PPh 3 ) 2 (O.OlOg, 0.015 mmol) were suspended in toluene 
(1 mL) . K3PO4 (0.074 mL, 0.15 mmol, 2M in water) was added 
last. The reaction was stirred at 90 °C with stirring 
overnight. The mixture was cooled, filtered through GF/F 

2 5 paper and concentrated. Flash chromatography (4 0% Ethyl 
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acetate/hexanes) gave the desired product (0.009g, 50%). 
1 H NMR (CDC1 3 ) 5: 0.929 - 0.981 (m, 6H) , 1.23 - 1.37 (m, 
4H) , 1.79 - 1.93 (m, 4H) , 1.96 (s, 3H), 2.37 (s, 3H) , 4.73 
- 4.77 (m, 1H) , 6.91 (d, J = 8.0 Hz, 1H) , 7.03 (d, J = 8.0 
5 Hz, 1H), 7.05 (s, 1H) , 7.17 (d, J = 6.8 Hz, 1H) , 7.62 - 
7.-71 (m, 2H) , 7.99 (s, 1H) . 
MS Calcd.: 372, Found: 373 (M+H) . 

Example 152 
10 l-Benzyl-5-mesitylquinolin-4 (1H) -one 




Me 

1- Benzyl- 5-bromo- 4 -oxo-1 , 4-dihydroquinoline-3-carboxylic 
acid (A) and l-benzyl-7-bromo-4~oxo-l , 4-dihydroquinoline-3- 
canrboxylic acid (B) 

15 3-Bromoaniline (20.0 g f 116 nimol) and diethyl 

ethoxymethylenemalonate (25.6 g, 118 mmol) were stirred at 
75 °C for 3 hr. The solution was cooled and polyphosphate 
ester (PPE) (150 mL) was added. The reaction stirred at 
10 0 °C for 3 hr upon which LC/MS showed complete 

20 cyclization occurred. The solution was completely cooled 
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and water was added to generate a precipitate. After 
stirring for 3 hr, the solid was filtered, washed with 
water, and dried under vacuum overnight to obtain 43 g of 
crude cyclized material. The solid was then suspended in 
5 NMP (400 mL) , charged with potassium carbonate (40.0 g, 290 

inmol) , and stirred at 110 °C for 10 minutes. Benzyl 
bromide (69.0 mL, 580 mmol) was slowly added and the 
reaction continued to stir at 110 °C until alkylation went 
to completion. The mixture was. -then cooled and 

10 concentrated. The mixture was diluted with water and 

extracted with ethyl acetate. The organic layer was then 
washed with brine, dried over Na 2 S0 4 , and concentrated. 
The material was filtered through a silica plug (30% ethyl 
acetate /hexanes) and concentrated to obtain 76 g of the 

15 crude isomeric benzylated quinolinones . This material was 

then diluted in 48% HBr (150 mL) and heated at 115 °C for 2 
days. The solution was cooled and poured into a 2 L flask 
and neutralized with sodium sulfate. The solution was 
extracted with dichloromethane (4 x' s) , dried over MgSQ 4 , 

20 and . concentrated to give the title compound acids (A) and 

(B) (65 g, 94%) as an isomeric mixture (era. 1:1 ratio). 
MS Calcd.: 358, Found: 358, 360 (M, M+2). 

l-Benzyl-5-bromoquinolin-4 (1H) -one 
25 A mixture (ca . 1:1 ratio) of l-ben.zyl-5-bromo-4-oxo- 
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1 , 4-dihydrocguinoline-3-carboxylic acid and 1 — benzyl-7- 
bromo-4-oxo- 1, 4-dihydroquinoline-3-carboxylic acid (1.22 g, 
3.41 mmol) , obtained by the procedure shown above, was 
dissolved in dimethyl sulfoxide (10 mL) . Potassiium cyanide 

5 (2.22 g, 34.1 mmol) was added and the reaction was stirred 
at 120 °C for 4 hr. The solution was cooled, extracted 
with ethyl acetate, dried over sodium sulfate, and 
concentrated. Flash chromatography gave 0.154g (14%) of 
the title compound. 
10 X H NMR (CDCX 3 ) 5: 5.27 (s, 2H) , 6.31 (d, J = 8.0 Hz, 1H) , 
7.12 (d, J = 8.0 Hz, 2H), 7.21-7.23 (m, 2H) , 7.31-7.37 (m, 
3H) , 7.52-7.57 (m, 2H) . MS Calcd.: 314, Found: 3 14, 316 (M, 
M+2) . 

l-Benzyl-5-mesitylquinolin-4 (Iff) -one 

l-Benzyl-5-bromoquinolin-4 ( 1H) -one (1.52 g, 4.84 mmol), 
2,4, 6-trimethylphenylboronic acid ( 1 . 19g, 7.26 mmol), 

2, 8, 9-trisoloutyl-2, 5, 8, 9-tetraaza-l- 

phosphabicyolo [3 . 3 . 3] undecane (0.331 g, 0.9 7 mmol), 
Pd(0Ac) 2 (0*11 g, 0.48 mmol), and cesium carbonate (3.15 g, 
9.68 mmol) were diluted in 25 mL of toluene and stirred for 
3 hr. at 80 °C. The solution was cooled and concentrated. 
Flash chromatography of the residue (50-7 5% Ethyl 
acetate/hexanes) gave the title compound as a white solid 
(0.52g, 30%) . 



15 



20 



25 



WO 2005/099688 



PCT/US2005/013583 



311 

X H NMR (CDCI3) 5: 1.87 (s, 6H) , 2.33 (s, 3H) , 5.32 (s, 2H) , 
6.12 (d, J = 8.0 Hz, 1H) , 6.90 (s, 2H) , 6.96 (d, J = 6.8 Hz, 
1H) , 7.21 (<d, J = 8.4 Hz, 2H) , 7.30-7.39 (m, 4H) , 7.50- 
7.55 (m, 2H) . 
5 MS Calcd. : 353, Found: 354 (M+H) . 

Example 153 

l-Benzyl-3-]oromo-5-mesitylquinolin-4 (1H) -one 




10 l-Benzyl~5-mesitylquinolin-4 {1H) -one (0.52 g, 1.5 

mmol) was dissolved in N, N-dimethylf ormamide (10 mL) and 
cooled to 0 °C. IV-bromosuccinimide (0.27 g, 1.5 mrnol) was 
added and the reaction stirred for 1 hr. The reaction was 
quenched with water (100 mL) and the precipitate was 

15 collected vacuum filtration. 0.57 g (90%) of the title 

compound was obtained as a yellow solid. 

1 H NMR (CDCIL3 ) 5: 1.85 (s, 6H) , 2.32 (s, 3H) , 5.35 (s, 2H) , 
6.90 (s, 2H) , 7.03 (d, J = 7.6 Hz, 1H) , 7 .22 (d, J = 8.4 Hz, 
2H) , 7.33-7.41 (m, 4H) , 7.56 (t, J = 7.2 Hz, 1H) , 8.04 (s, 
20 1H) . 
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MS Calcd.: 432, Found: 432, 434 (M, M+2) . 
Example 154 

l-Benzyl-5-mesityl-3-methylquinolin-4 (1H) -one 



Me' 




5 Me 

l-Benzyl-3-bromo~5-mesitylquinolin-4 (IH)-one (0.277 g, 

0.64 mmol) , methyl boronic acid (0.384 g, 6.4 inmol) , 
potassium carbonate ( 0.443 g, 3.2 mmol) , and Pd(PP3n 3 ) 4 
(0.37 g, 0.32 mrnol) were diluted in dioxane (4 mL) . Waiter 

10 (0.11 mL, 6.4 mmol) was added and the reaction stirred at 

95 °C for 22 hr . The solution was then cooled and filtered 
through GF/F paper and concentrated. Flash chromatography 
(40% ethyl acetate/hexanes) gave the title compound as a 
white solid (0.14 g, 60%). 

15 MS Calcd.: 367, Found: 368 (M+H) . 

Example 155 

5-mesityl-3-methyl-l- ( 1-propylbutyl ) quinolin-4 ( IE) -one (A) 
and l-butyl-5-mesityl-3-methylquinolin-4 (Iff) -one (B) 
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(A) (B) 

l-Benzyl-5-mesityl-3-rrtethylquinolin-4 ( IE) -one (0.12 g r 

0.327 mmol) was dissolved in ethanol (15 mL) . 60 mg of 
Pd(OH) 2 /C (20%, degussa type) was added followed by a 
5 hydrogen filled balloon. The reaction ran at room 

temperature for 3 hr. Ttie balloon was removed and the 
solution was filtered through GF/F paper and concentrated 
to give the de-benzylated material as a white solid. The 
solid was then transferred to a sealed tube and suspended 

10 in 4-bromoheptane (10 mL) and sodium hydride (0.14 g, 3.4 
mmol, 60% wt. dispersion in mineral oil) was added. The 
sealed tube reaction was stirred at 150 °C for 2.5 hr . The 
solution was cooled and quenched with water. The organics 
were extracted with ehyl acetate, dried, and concentrated . 

15 Flash chromatography (30% Ethyl acetate/hexanes ) gave 0.054 
g (50%) of 5 -mesityl-3 -methyl- 1- ( 1-propylbutyl ) quinolin— 
4 (1H) -one (A) and 0.020 <g (21%) of l-butyl-5-mesityl-3— 
methylquinolin-4 (1H) -one (B) . 

5-Mesityl-3-methyl-l- ( 1-propylbutyl ) quinolin-4 ( IE) -one (A) : 
20 X H NMR (acetone d 6 ) 5: 0-90 (t, J = 7.2 Hz, 6H) , 1.20-1.39 



WO 2005/099688 



PCT/US2005/013583 



314 



(m, 4H) , 1.79 (s, 6H) , 1.8 6-1.94 (m, 4H) , 1.89 (s, 3H) , 
2.28 (s, 3H) , 4 .89-4.99 (m, IH) , 6.79-6. 82 (m, 3H) , 7.65 (t, 
J = 8.0 Hz, IH) , 7.85 (s, IH ) , 7.90 (d, J = 9.2 Hz, IH) . 
MS Calcd.: 375, Found: 376 (3M+H) . 

l~Butyl-5-mesityl-3-methylqu±nolin-4 ( IH) -one (B) : 
X H NMR (acetone d 6 ) 5: 0.99 (t, J = 7.2 Hz, 6H) , 1.43-1.53 
(m, 2H) , 1.79 (s, 6H) , 1.85 (s, 3H) , 1.85-1.91 (m, 2H) , 
2.28 (s, 3H) , 4.27 (t, J = 7 .4 Hz, 2H) , 6.799-6.82 (m, 3H) , 
7.66 (s, 2H) , 7.78 (s, IH) . 
MS Calcd.: 333, Found: 334 (IM+H) . 



The following was prepared in an analogous manner: 



Exam 
pie 


Structure 


Name 


Physical Data 


156 


Me^YT 

o j^Y cl 

CI 


5- (2,4- 

dichloropheny 
1) -3-methyl- 
1- (1- 

propylbutyl ) q 
uinolin — 
4 (IH) -one 


X H NMR (acetone-d6) 
5: 0.90 - 0.95 (m, 
6H) , 1.26 - 1.36 (m, 
4H) , 1.92 (s, 3H) , 
1.90 - 1.98 (m, 4H) , 
4.97 - 5.03 (m, IH) , 
6.99 (d, J = 7.2 Hz, 
IH) , 7.21 (d, J = 8.4 
Hz, IH) , 7.35 (dd, J 
= 2.0, 8.0 Hz, IH) , 
7.45 (d, J = 1.6 Hz, 
IH) , 7. 69 - 7.74 (m, 
IH) , 7.94 (s, IH), 
8.04 (d, J = 8.8 Hz, 
IH) . 

MS Calcd.: 402, 
Found: 402, 404 (M, 
M+2) . 



Example 157 
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5- ( 4-Chloro~2-methylphenyl) -2- (dipropylamino) -3, 7-dimethyl- 
3, 7-dihydro-4H-pyrrolo [2, 3-d] pyrimidi.n-4 -one 




CI 



2 -Amino- 7 -methyl- 3 , 7-dihydro-4H-pyrrolo [2 , 3-d] pyrimidin-4- 
5 one 

To a suspension of 2-amino~6- (methylamino) pyrimidin- 
4-ol (40.5 g, 289 mmol) in methanol (300 ml) was added 40% 
aqueous chloroacetoaldehyde (51.6 ml, 318 mmol) and 
potassium carbonate (44.0 g, 318 mmol) , and the mixture was 
10 refluxed for 1 hour. After cooling, the resulting crystals 
were collected by filtration and washed with water to give 
19.4 g (41%) of the title compound. 

X H NMR (DMSO-de) 5: 3.50 (3H, s) , 6.18-6.20 (3H, m) , 6.66 
(1H, d, J = 3.4 Hz), 10.23 (1H, s). 

15 

2, 2 -Dimethyl -AT- ( 7-methyl-4-oxo-4 , 7-dihydro-3 Jf-pyrrolo [2, 3- 
d] pyrimidin-2-yl) propanamide 

To a suspension of 2~amino-7— -methyl-3 , 7-dihydro~4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one (4.82 g, 29.4 mmol) in 
20 pyridine (45 ml) was added pivaloyl chloride (11.6 ml, 94.0 



WO 2005/099688 



PCT/US2005/013583 



316 



mmo 1) at 0 °C, and the mixture was stirred at 80 °C for 2 
hours. After cooling, the reaction mixture was diluted with 
water and extracted with ethyl acetate (XI) . The organic 
layer was washed with water (XI) and brine (XI) r dried over 
5 sodium sulfate and concentrated in vacuo. The residual 
solids were suspended in methanol (45 ml), and concentrated 
aqueous ammonia (10 ml) was added at 0 °C. The suspension 
was stirred at the same temperature for 30 minutes, before 
addition of water. After stirring at 0 °C for 2 hours, the 
10 resulting crystals were collected by filtration and washed 
with water to give 5.4 6 g (75%) of the title compound. 
1 H NMR (DMSO~d 5 ) 5: 1.25 (9H, s) , 3.6~7 (3H, s), 6.41 (1H, d, 
J = 3.2 Hz), 7.00 (1H, d, J = 3.2 Hz), 10.92 (1H, br s) , 
11. 90 (1H, br s) . 

15 

N- (5, 6-Diiodo-7-methyl-4-oxo-4, 7-dihydro-3H-pyrrolo [2, 3~ 
d] pyrimidin-2-yl) -2, 2-dimethylpropanamide 

To a solution of 2, 2-dimethyl— N~ ( 7~methyl-4~oxo-4 , 7- 
dihydro-3H-pyrrolo [2 , 3-d] pyrimidin-2- yl ) propanamide (682 nig, 

2 0 2.7 5 mmo 1) in W,^- dime thy If ormamide (8 ml) was added N- 
iodosuccinimide (1.36 g, 6.04 mmol) at 0 °C, and the 
mixture was stirred at room temperature for 5 hours in the 
dark. The reaction mixture was diluted with water and ethyl 
acetate, and the resulting crystaHs were collected by 

25 filtration to give 864 mg (63%) of ttxe title compound. 
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X H NMR (DMSO-cfe) 5: 1.24 (9H, s), 3.71 (3H, s), 10.99 (1H, 
s) , 11.91 (1H, s) . 

N- (5-Iodo-7-methyl-4-oxo-4, 7-dihydro-3U~pyrrol o [2, 3- 
5 d] pyrimidin-2-yl ) -2, 2-dimethylpropanamide 

To a suspension of N- (5 , 6~diiodo-7-meth yl-4-oxo-4 , 7- 
dihydro-3iT-pyrrolo [2 , 3-d] pyrimidin-2-yl) -2, 2- 

dimethylpropanamide (941 mg, 1.88 mmol)in acetic acid (9 
ml) and water (2 ml) was added zinc powder <24 6 mg, 3.7 6 

10 mmol) , and the mixture was stirred at room temperature for 
1 day. After addition of zinc (123 mg, 1.8 8 mmol), the 
mixture was stirred at room temperature for? 1 day. The 
reaction mixture was diluted with water and stirred at 0 °C 
for 2 hours. The resulting crystals were collected by 

15 filtration, washed with water and dissolved in 
tetrahydrofuran. The solution was filtrated, and the 
filtrate was concentrated in -vacuo. The residiae was washed 
with diiopropyl ether to give 545 mg (78%) of the title 
compound. 

20 1 H NMR (CDC1 3 ) 5: 1.34 (9H, s) , 3.63 (3H, s) , 6.80 (1H, s), 
7.92 (1H, s), 11.65 (1H, br s). 

2 -Amino- 5 -iodo- 7 -methyl- 3 , 7-dihydro-4H-pyrrolo [2, 3- 
d] pyrimidin-4-one 
25 To a solution of N- ( 5-iodo-7-methyl-4-oxo-4 , 7-dihydro- 
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3tf-pyrrolo [2 , 3-d] pyrimidin-2-yl) -2 , 2-dimethylpropanarnide 
(17.9 g, 47.8 mmol) in tetrahydrof uran (150 ml) was added 2N 
aqueous solution of sodium hydroxide (57.4 ml, 115 mxnol) at 
0 °C, and the mixture was refluxed for 5 hours. After 
cooling, the solvent was evaporated in vacuo. The 
suspension was neutralized with IN hydrochloric aczid, and 
the resulting crystals were collected by filtratdLon and 
washed with water to give 13.3 g (96%) of the* title 
compound. 

1 H NMR (DMSO-de) 5: 3.47 (3H, s) , 6.27 (2H, br s), 6.86 (1H, 
s) , 10.36 (1H, s) . 

2-Amino-5-iodo-3, 7-dimethyl-3, 7-dihydro-4ff-pyrrolo [2 , 3- 
d] pyrimidin-4-one 

To a solution of 2-amino-5-iodo~7-methyl-3, 7~c3.ihydro- 
4H-pyrrolo [2, 3-d] pyrimidin-4~one (15.4 g, 53.1 mmol) in 
AT^-dimethylf ormamide (150 ml) was added sodium hydride 
(66% dispersion in oil, 1.93 g, 53.1 mmol) and iodomethane 
(3.31 ml, 53.1 mmol) at 0 °C, and the mixture was stirred 
at the same temperature for 1 hour. The reaction mixture 
was diluted with water and extracted with ethyl acetate 
(X2) and ethyl acetate-tetrahydrof uran (X2) . The combined 
organic layer was dried over sodium sulf a~te and 
concentrated in vacuo. The residue was purified by- silica 
gel column chromatography eluting with a 50-100% 
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hexane/ethyl acetate gradient mixture, and the desired 
fractions were concentrated In vacuo. The residual crystals 
were washed with diethyl ether to give 12.3 g (7 6%) of the 
title compound. 

5 X H NMR (DMS0-d 6 ) 5: 3.26 (3H, s) , 3.47 (3H, s) , 6.84 (2H, 
s) , 6.87 (1H, s) . 

2- (Dipropylamino) -5-iodo-3, 7 -dimethyl- 3 , 7-dihydro-4 JZ- 
pyrrolo [2, 3-d] pyrimidin-4 -one 

10 To a solution of 2-amino-5-iodo~3 , 7-dimeth_yl-3 , 7- 

dihydro-4Jf-pyrrolo [2, 3-d] pyrimidin-4-one (8.1 g, 26. 6 mmol) 
in N,N-dimethylf ormamide (80 ml) was added sodium hydride 
(66% dispersion in oil, 2.13 g, 58.6 mmol) and 1- 
iodopropane (5.72 ml, 58.6 mmol) at 0 °C, and the mixture 

15 was stirred at room temperature for 1 hour. After addition 
of sodium hydride (66% dispersion in oil, 193 mg, 5.30 
mmol) and 1-iodopropane (0.52 ml, 5.30 mmol), the mixture 
was stirred at room temperature for 1 hour. The reaction 
mixture was diluted with ice-cold water and extracted with 

20 ethyl acetate (X2) . The combined organic layer was washed 
with water (XI) and brine (XI), dried over sodium sulfate 
and concentrated in -vacuo. The residue was puriified by 
silica gel column chromatography eluting with a. 3-10% 
hexane/ethyl acetate gradient mixture to give 8.10 g (78%) 

25 of the title compound. 
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X H NMR (CDCI3) 5: 0.87 (6H, t, J = 7.3 Hz), 1.48-1.66 (4H , 
m) , 3.06-3.14 (4H, m) , 3.51 (3H, s), 3.63 (3H, s) , 6.76 (lli, 
s) . 

5 5- (4-Chloro-2-methylphenyl) -2- (dipropylamino) -3, 7 -dimethyl — 
3, 7-dihydro-4tf-pyrrolo [2, 3-d] pyrimidin-4 -one 

A suspension of 2- (dipropylamino) -5-iodo-3 , 7 -dimethyl - 
3, 7-dihydro-4#-pyrrolo [2, 3-d] pyrimidin-4-one (115 mg, 0.29 6 
mmol) , 4-chloro-2-methylphenylboronic acid (76 mg, 0.44 6 

10 mmol), sodium carbonate (47 mg, 0 . 443 mmol) and 
tetrakis (triphenylphosphine) palladium (34 mg, 0.0294 mmol ) 
in 1,2-dimethoxyethane (1.5 ml), ethanol (0.75 ml) and 
water (0.75 ml) was stirred at 80 °C for 4 hours. After 
cooling, the reaction mixture was diluted with water an_d 

15 ethyl acetate. The insoluble material was removed off t>y 
filtration. The filtrate was extracted with ethyl acetate 
(X2) . The combined organic layer was washed with brine (XL), 
dried over sodium sulfate and concentrated In vacuo. Th_e 
residue was purified by silica gel column chromatography 

20 eluting with a 10-18% hexane/ethyl acetate gradient mixture. 
The fractions containing the title compound were purified 
again by column chromatography eluting with 18% 
hexane/ethyl acetate using silica gel coated with amine. 
The desired fractions were concentrated In vacuo, and thie 

25 resulting oil was crystallized from hexane and washed with 
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pentane to give 12 mg (11%) of the title compound. 
X H NMR (CDC1 3 ) 5: 0.90 (6H, t, J = 6.9 Hz), 1.53-1.66 (4H,, 
m) , 2.32 (3H, s) , 3.09-3.14 (4H, m) , 3.49 (3H, s) , 3.69 (3H, 
s), 6.56 (1H, s), 7.13 (1H, dd, J= 8.4, 1.2 Hz), 7.21 (1H, 
5 d, J = 1.2 Hz), 7.24 (1H, d, J = 8.4 Hz). 
MS Calcd.: 386; Found: 387 (M+H) . 



Compounds of Examples 158-165 were prepared in a mannear 



similar to that described in Example 157 . 



Examp 
le 


Structure 


Name 


Physical Data 










7-benzyl-2- 


^-H NMR (CDCI3) 










(dipropylamino) - 


5: 0.87 


(6H^ 










5-mesityl-3- 


t, J 


7.-4 








methyl-3, 7- 


Hz) , 1.46 


-1.68 










dihydro-4#- 


(4H, m), 


2.0S 






r 


pyrrolo [2,3- 


(6H, s), 


2.2S 


158 






d] pyrimidin-4- 


(3H, s), 


3.08 






one 


(4H, t, 


J = 








CH 3 




7.4 Hz), 


3.4^7 




0 

H 3 C- 




CH 3 




(3H, s), 


5.2 <5 






T 




(2H, s), 
(1H, s), 
(2H, s), 
7.32 (5H, 


6.4-7 
6.8S 

7.19 — 

m) . 




CH, 






5-(2,4- 


*H NMR (CDCI3) 








dimethoxyphenyl ) 


5: 0.88 


(6H , 




s 


7 CH 3 




-2- 


t , J = 


1 . -4 








(dipropylamino) - 


Hz), 1.53 


-1.6 6 








3,7 -dimethyl- 


(4H, m), 


3.10 








3, 7-dihydro-4#- 


(2H, t, 


J = 


159 


Hs IT 




y°-CH 


pyrrolo [2, 3- 


7.4 Hz), 


3. in 




O 




O-CH3 


d] pyrimidin-4- 


(2H, t, 


j = 






V 


one 


7 . 4 Hz) , 
(3H, s), 
(3H, s), 
(3H, s), 
(3H, s) , 


3.5a 
3.68 

3.8:2 
3.8 3 
6.52- 
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61 (2H, m) , 
93 (1H, s), 
7.70 (1H, d, a 
= 8.4 Hz) . 



160 




5-[2,4- 

bis ( trif luoromet 
hyl ) phenyl ] -2- 
(dipropylamino) - 
3 , 7 -dimethyl- 
3, 7-dihydro-4.H- 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 



H NMR (CDC1 3 ) 



5: 


0. 91 


(6H, 


t, 


J = 


7.3 


Hz) , 


1.52 


-1.71 


(4H, 


m) , 


3.14 


(2H, 


t, 


J = 


7.5 


Hz) , 


3.50 


(2H, 


t, 


J = 


7 . 4 


Hz) , 


3.72 


(3H, 


s) , 


6.76 


(1H, 


s) , 


7 .73 


(1H, 


d, 


J = 


9.0 


Hz) , 


7 .79 


(1H, 


d, 


J = 


9.0 


Hz) , 


1 . 95 


(1H, 


s) . 




X H NMR (CDCI3) 


5: 


0.89 


(6H, 



H,C 



161 




5- [4- 

(benzyloxy ) -2- 
f luorophenyl] -2- 
(dipropylamino) - 
3, 7-dimethyl- 
3, 7-dihydro-4H- 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 



t, J = 7.5 

Hz), 1.50-1.69 

(4H, m) , 3.09- 

3.16 (2H, m) , 

3.53 (3H, s), 

3.69 (3H, s), 

5.07 (2H, s), 

6.74 (1H, d, J 



12.6, 
Hz), 6.84 
d, J = 
2.4 Hz), 

(1H, d, 
2.6 Hz), 7.27- 
7.46 (5H, m) , 
7.97 (1H, t, 
= 8.8 Hz) . ; MS 
Calcd. : 4 62 ; 
Found: 4 63 

(M+H) . 



2.4 
(1H, 
8.8, 
6. 92 

J = 



J 
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162 




5-(2,4- 

dimethylphenyl) - 
2- 

(dipropylamino) - 
3, 7-dimethyl- 
3, 7-dihydro-4H- 
pyrrolo [2, 3- 
d] pyrimidin-4- 
one 



X H NMR (CDC1 3 ) 



5 : 0.89 


( 6H, 


t, J = 


7 . 3 


Hz) , 1.51 


-1 . 69 


(4H, m) „ 


2 . 31 


(3H, s) „ 


2 . 33 


(3H, s) , 


3 . 10 


(2H, t. 


j = 


7 5 Hz ) 


3 . 11 


(2H, t 


j = 


7 5 Hz) 


3 4 9 


(3H, s) 


3 . 69 


(3H, s) , 


6.56 


(1H, 


s) , 


6.99 (1H, 


d, J 


7.7 


Hz) , 


7.06 (1H, 


s) , 


7.21 (1H, 


d, J 


= 7.7 Hz) 


. ; MS 


Calcd. : 


366; 


Found: 


367 


(M+H) . 




X H NMR (CDCI3) 


5: 0.90 


(6H, 


t, J = 


7.5 


Hz), 1.41 


(3H, 


t, J = 


7.2 


Hz), 1.44 


-1.80 


(4H, m), 


2 . 32 


(3H, s), 


3.11 


(4H, q, 


J = 


7.5 Hz), 


3.49 


(3H, s), 


3.69 


(3H, s), 


4.04 


(2H, q, 


J = 


7.2 Hz), 


6.54 


(IH, s), 


6.73 


(1H, dd, 


J = 


8.5, 2.5 


Hz) , 


6.79 (IH, 


d, J 


2.5 


Hz) , 


7.23 (IH, 


d, J 


= 8.5 Hz) 


. ; MS 


Calcd. : 


396; 


Found: 


397 


(M+H) . 





163 




2- 

( dipr opylamino ) 
5- (4-ethoxy-2~ 
methylphenyl) - 
3 , 7 -dimethyl - 
3, 7-dihydro~4tf~ 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 
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164 




2- 

(dipropyl amino) - 
3, 7-dimethyl-5- 
(2,4,6- 

trimethoxyphenyl 
) -3, 7-dihydro- 
4ff-pyrrolo [2,3- 
d] pyrimidin-4- 
one 



X H NMR (CDC1 3 ) 
5: 0.88 (6H, 
t, J = 7.5 
Hz), 1.48-1.67 
(4H, m) , 3.07 
(4H, t, J = 
7.5 Hz), 3.46 
(3H, s), 3.67 
(3H, s), 3.75 
(6H, s), 3.84 
(3H, s), 6.22 
(2H, s), 6.65 
(1H, s) . ; MS 
Calcd. : 428; 
Found: 42 9 

(M+H) . 



165 




5- (2, 6-dif luoro- 
4- 

methoxyphenyl ) - 
2- 

(dipropylamino) - 
3, 7-dimethyl- 
3, 7-dihydro-4ff- 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 



H NMR (CDCI3) 
5: 0.89 (6H, 
t, J = 7.3 
Hz), 1.50-1.67 
(4H, m) , 3.07- 
3.14 (4H, m) , 
3 . 50 (3H, s) , 
3.70 (3H, s), 
3.80 (3H, s), 
6.54 (2H, d, J 
9.4 Hz), 
6.7 3 (1H, s) . ; 
MS Calcd. : 

4 0 4; Found : 

4 05 (M+H) . 



166 




5-(2,4- 

dimethylphenyl) - 
2- 

( dipropylamino ) - 
3, 6, 7-trimethyl- 
3, 7-dihydro-4F- 
pyrrolo [2, 3- 
d] pyrimidin-4- 
one 



X H NMR (CDCI3) 
5: 0.89 (6H, 
t , J = 7.5 
Hz), 1.50-1.65 
(4H, m) , 2.12 
(3H, s), 2.17 
(3H, s), 2.33 
(3H, s), 3.00- 
3.15 (4H, m) , 
3.47 (3H, s), 
3.62 (3H, s), 
6.99 (1H, d, J 
7.5 Hz), 
7.06 (1H, d, J 
= 7.5 Hz) 7.07 
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167 




2- 

(dipropylamino) • 
5-mesityl-3, 6, 7- 
trimethyl-3, 7- 
dihydro~4H- 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 



H 
5: 
t, 

Hz) , 
(4H, 
<9H, 
(3H, 
3. 15 
3.46 
3. 64 
6. 90 



(1H, s) 



NMR (CDC1 3 ) 
0.90 (6H, 
J = 7.5 
1.50-1. 65 
m) , 2 . 02 
s) , 2 . 30 
s), 3.05- 
(4H, m) 
(3H, s) 
(3H, s) 



(2H, s) 



168 



Me" 



Me 

s 



N n 

Me" N >TA 



2- 

( dipr opylamino ) 
5-mesityl-7- (4- 
methoxybenzyl ) - 
3-methyl-3, 7- 
dihydro-4H- 
pyrrolo [2, 3- 
d] pyrimidin-4- 
one 




OMe 



Me 



H 
6: 
t, 

Hz) , 
(4H, 
(6H, 
(3H, 
(4H, 
7.2 
(3H, 
(3H, 
(2H, 
(1H, 
(2H, 
7.2 
(2H, 
(2H, 
7.2 



NMR (CDCI3) 
0.90 (6H, 
J = 7.2 
1.40-1. 66 



m) , 
s) , 
s) , 
t, 
Hz) 
s) , 
s) , 
s) , 
s) 
d, 
Hz) , 
s) 
d, 
Hz) . 



2.11 
2.28 



3. 

J 
,3. 

3. 

5. 

6. 
,6. 

J 

6. 

7 . 

J 



08 

34 
48 
58 
47 
87 

93 
20 



Example 169 

2- (Dipropylamino) -5- (2-f luoro-4-hydroxyphenyl) -3, 7- 
dimethyl-3, 7-dihydro-4fT-pyrrolo [2, 3-d] pyrimidin-4-one 
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OH 

To a solution of 5- [4- (benzyloxy) -2~f luorophenyl] -2- 
(dipropylamino) -3, 7-dimethyl-3, 7~dihydro-4i : f-pyrrolo [2, 3- 
d] pyrimidin-4-one (194 mg, 0.419 mmol) was added 10% 
5 palladium on carbon (50 mg) , and the mixture was stirred at 
room temperature for 15 hours under hydrogen atmosphere. 
The catalyst was removed by filtration, and the filtrate 
was concentrated in vacuo. The residue was purified by 
silica gel column chromatography eluting with a 25% 
10 hexane/ethyl acetate mixture. The desired fractions were 
concentrated in vacuo, and the resulting crystals were 
washed with diethyl ether to give 42 mg (27%) of the title 
compound. 

X H NMR (CDC1 3 ) 5: 0.90 (6H, t, J = 7.3 Hz), 1.45-1.70 (4H, 
15 m) , 3.14 (4H, t, J= 7.3 Hz), 3.58 (3H, s) , 3.70 (3H, s) , 
6.64 (1H, dd, J= 12.2, 2.6 Hz) , 6.76 (1H, dd, J= 8.4, 2.6 
Hz), 6.91 (1H, d, J = 2.2 Hz), 7.76 (1H, t, J = 8.4 Hz) .MS 
Calcd.: 372; Found: 373 (M+H) . 

2 0 Example 17 0 
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2- (Dipropylamino) -5- (2-f luoro-4-methoxyphenyl) -3, 7- 
dirnethyl-3 , 7-dihydro-4H-pyrrolo [2 , 3-d] pyrimidin-4-one 




To a solution of 2- (dipropylamino) -5- (2-fluoro-4~ 
5 tiydroxyphenyl) -3 , 7-dimethyl-3, 7-dihydro-4H-pyrrolo [2, 3- 

cZ] pyrimidin-4-one (30 mg, 0.0805 iranol) in N,N~ 
dimethyl formamide (0.5 ml) were added sodium hydride (66% 
dispersion in oil; 3.2 mg, 0.0886 mmol) and iodomethane 
( 0.006 ml, 0.0886 ml) at 0 °C, and the mixture was stirred 

10 at the same temperature for 30 minutes. The reaction 
mixture was diluted with ice-cold water and extracted with 
ethyl acetate (XI) . The organic layer was washed with water 
(XI) and brine (XI), dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by silica 

15 gel column chromatography eluting with a 20% hexane/ethyl 
acetate mixture. The desired fractions were concentrated in 
vacuo to give 23 mg (74%) of the title compound as an oil. 
1 H NMR (CDC1 3 ) 5: 0.89 (6H, t, J = 7.3 Hz), 1.50-1.69 (4H, 
m) , 3.12 (4H, t, J = 7.5 Hz), 3.53 (3H, s) , 3.69 (3H, s) , 
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3.81 (3H, s), 6.67 (1H, dd, J = 12.5, 2.6 Hz), 6.76 (1H, dd, 
J - 8.8, 2.6 Hz), 6.92 (1H, d, J = 2.6 Hz), 7.96 (IH, t, J 
= 8.8 Hz) . 

MS Calcd. : 386; Found: 387 (M+H) . 

5 

Compounds of Example 168-170 was prepared in a manner 



similar to that described in Example 41. 



Ex amp 
le 


Structure 


Name 


Physical Data 


171 


CH 3 

XXQ 

H 3 C rj \ ch 3 

CH 3 


2- 

(dipropylamino) 
-7-ethyl-5- 
mesityl-3- 
methyl-3 , 7- 
dihydro-4H- 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 


X H NMR (CDCI3) 5: 
0.90 (6H, t, J = 
7.2 Hz), 1.43 (3H, 
t , J — 7.2 Hz), 
1.52-1.70 (4H, m) , 
2.11 (6H, s), 2.29 
(3H, s), 3.06-3.13 
(4H, m) , 3.47 (3H, 
s), 4.12 (2H, q, J 
7.2 Hz), 6.47 
(IH, s), 6.90 (2H, 
s) . 



Example 172 

10 2- [Bis (cyclopropylmethyl) amino] -5-mesityl-3 , 7-dimethyl-3, 7- 
dihydro-4H-pyrrolo [2, 3-d] pyrimidin-4-one 




Me 
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To a solution of 2-amino-5-mesityl-7-methyl-3, 7- 
dihydr-o-4H~pyrrolo [2, 3-d] pyrimidin-4-one (2 00 mg, 0 . 68 
mmol) and A7^ A7-dimethylf ormamide (5 ml) was added sodium 
hydride (60% in oil, 60 mg, 1.50 mmol) at 0 °C and stirred 
5 for 0.5 hour. After stirring at room temperature for 0.5 
hour, to the mixture was added a solution of 
cyclopropylmethylbromide (202 mg, 1.50 mmol) and N,N- 
dimettiylf ormamide (2 ml) at 0 °C and stirred for 0.5 hour. 
After stirring at 8 0 °C for 1 hour, the mixture was diluted 

10 with water (20 ml) and extracted with ethyl acetate (50 ml 
x 3) . The extracts were combined, washed with brine, dried 
over sodium sulfate and concentrated in vacuo. The residue 
was purified by silica gel chromatography eluting with 
hexane/ethyl acetate (4:1) to give 130 mg (47%) of the 

15 title compound. 

X H NMR (CDC1 3 ) 5: 0.12-0.17 (4H, m) , 0.45-0.52 (4H, m) , 
1.01-1.10 (2H, m) , 2.11 (6H, s), 2.29 (3H, s) , 3.10 (4H, d, 
J = 6.6 Hz), 3.52 (3H, s), 3.72 (3H, s) , 6.45 (1H, s) , 6.90 
(2H, s) . 

20 

Example 172 

2- (Dipropylamino) -5-mesityl-3-methyl-3 , 7-dihydro-4H- 
pyrrolo [2 , 3-d] pyrimidin-4-one 
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Me 




Me 

A Solution of 2- (dipropylamino) -5-mesityl-7- ( 4- 
methoxybenzyl ) -3-methyl-3 , 7-dihydro-4H-pyrrolo [2, 3- 
d] pyrimidin-4~one (100 mg, 0.21 inmol) in trif luoroacetic 
5 acid (3 ml) and anisole (0.1 ml) was refluxed for 3 days. 

The mixture was diluted with water (20 ml) , neutralized 
with soduium hydrogen carbonate and extracted with ethyl 
acetate (20 ml x 2) . The extracts were combined, washed 
with barine, dried over sodium sulfate and concentrated in 
10 vacuo. The residue was purified by silica gel 
chromatography eluting with hexane/ethyl acetate (5:1) to 
give 12 mg (15%) of the title compound. 

X H NMR (CDC1 3 ) 5: 0.93 (6H, t, J = 7.2 Hz), 1.22-1.40 (4H, 
m) , 2.11 (6H, s), 2.23 (3H, s), 3.12 (4H, t, J = 7.2 Hz), 
15 3.70 (3H, s), 5.35 (1H, br) , 6.13 (1H, s) , 6.88 (2H, s). 

Example 17 4 

7-Acetyl-2- (dipropylamino) -5~mesityl-3-methyl-3 , 7-dihydro- 
4H-pyrr:olo [2, 3-d] pyrimidin-4-one 
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A solution of 2- ( dipropylamino ) -5-mes±tyl-3-methyl- 
3, 7-dihydro-4H-pyrrolo [2, 3-d] pyrimidin-4 -one (20 mg, 0. 054 
mmol) in acetonitrile (1.5 ml) was added sodium hydride 
5 (60% in oil, 5 mg, 0.125 mmol) at 0 °C and stirred for 0.5 

hour. After stirring at room temperature for 0.5 hour, to 
the mixture was added a solution of acetylchloride (2 0mg, 
0.25 mmol) and acetonitorile (0.5 ml) at 0 °C and stirred 
for 0.5 hour. After stirring at 80 °C for 1 hour, the 

10 mixture was diluted with water (20 ml) and extracted with 
ethyl acetate (20 ml x 3) . The extracts were combined, 
washed with brine, dried over sodium sulfate and 
concentrated In vacuo. The residue was purified by silica 
gel chromatography eluting with hexane/ethyl acetate (10:1) 

15 to give 17 mg (77%) of the title compound. 

X H NMR (CDC1 3 ) 5: 0.93 (6H, t, J= 7.2 Hz), 1.31 (4H, m) , 
2.11 (6H, s), 2.22 (3H, s) , 2.29 (3H, s), 3.12 (4H, t, J = 
7.2Hz), 3.70 (3H, s), 6.34 (1H, s), 6.88 (2H, s). 

20 Compounds of Examples 174-175 were prepared in a manner 
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similar to that described in Example 173, 



Examp 
le 



Structure 



Name 



Physical Data 



175 



Me 

s 



2- 

( dipr opylamino ) 
-5-mesityl-3- 
methyl-7- (2- 
oxopropyl) -3,7- 
d±hydro-4H- 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 




H NMR (CDC1 3 ) 

5: 0.90 (6H, 

t, J = 7.2 
Hz), 1.20-1.40 

(4H, m) , 2.13 

(6H, s), 2.25 

(3H, s), 2.29 

(3H, s), 3.12 

(4H, t, J = 

7.2 Hz), 3.70 

(3H, s) , 4.80 

(2H, s) , 6.34 

(1H, s), 6.88 

(2H, s) . ;MS 

Calcd. : 422; 

Found: 42 3 
(M+H) . 



Me" 



176 



Me 

N N 

Me" N Yl Me 




( dipropylamino ) 
-5-mesityl-3- 
methyl-7- ( 3- 
oxobutyl ) -3 , 7- 
dihydro-4H- 
pyrrolo [2,3- 
d] pyrimidin-4- 
one 



H NMR (CDC1 3 ) 

5: 0.90 (6H, 

t, J = 7.2 
Hz), 1.21-1.39 

(4H, m) , 2.13 

(6H, s), 2.25 

(3H, s) , 2 .29 

(3H, s), 3.12 

(4H, t, J = 

7.2 Hz) , 3.66 

(2H, t, J = 

6.9 Hz) , 3.70 

(3H, s), 4.67 

(2H, t, J = 

6.9 Hz) , 6.34 

(1H, s), 6.88 
(2H, s) . ; MS 

Calcd. : 436; 

Found: 437 
(M+H) . 



Compounds of Examples 176-180 were prepared in a manner 
similar to "that described in Example 96. 
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Ex amp 
le 



Structure 



Name 



Physical Data 



177 




4- ( cyclohexyloxy ) - 

l-mesityl-6- 

methyl~l, 6- 

di hydro- 7H- 

pyrrolo [2,3- 

d] pyridazin-7-one 



H NMR(CDC1 3 ) 



20-1 
50-1 
70-1 
81 
1. 95-2 
2.29 (3H, 
(3H, s), 
(1H, s), 
d, J = 
6.96 (2H, 



45 (3H, 
60 (3H, 
85 (2H, 

(6H, 
05 (2H, 
s) , 



5: 

m) , 
m) , 
m) , 
s) , 
m) , 



.46 
4 .80-4 . 90 
5.59 (1H, 



(1H, 
Hz) . 
365; 
(M+H) 



3.0 

s) , 
J = 



d, 

MS 

Found : 



Hz) , 
7.32 
3.0 



Calcd. 
366 



178 




4--( (2,6- 

dimethylcyclohexyl 
) oxy) -l-mesityl-6- 
methyl-1 , 6- 
dihydro- 7H- 
pyrrolo [2,3- 
d] pyridazin-7-one 



H NMR (CDC1 3 ) 
0.87 (3H, t, 



7.2 Hz), 
t, J= 
1.05-1.25 
1.35-1. 60 
1. 60-1.80 
1.81 (3H, 



(3H, 
s) , 
s) , 
m) , 
31 
4 

Calcd 
Found 



7 

2 



0. 95 
7.2 
(2H, 
(4H, 
(2H, 
s) , 

s), 3.44 
4 . 60-4 . 65 
6. 60-6. 65 
6.96 (2H, 
(1H, d, 
Hz) . 



394 



5 

J = 
(3H, 
Hz) , 
m) , 
m) , 
m) , 
2.29 
(3H, 
(1H, 
(1H, 
s) , 
J = 
MS 
393; 
(M+H) . 



179 




4- 

(cyclopentyloxy) - 

l-mesityl-6- 

methyl-1 , 6- 

dihydro- 7H- 

pyrrolo [2,3- 

d] pyridazin-7-one 



H NMR (CDCI3) 5: 
1.55-2.10 (8H, m) , 
1.92 (6H, s), 2.33 
(3H, s), 3.62 (3H, 
s), 5.25-5.35 (1H, 
s), 6.59 (1H, d, 
J-2.7 Hz), 6.94 
(1H, d, J = 2.4 
Hz) , 6. 95 (2H, s) . 
MS Calcd.: 351; 
Found: 352 (M+H) . 
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180 


y 


l-(2,4- 

dimethylphenyl ) -4- 
( l-isopropyl-2- 
methylpropoxy) -6- 
methyl-1, 6- 
dihydro- 7H- 
pyrrolo [2, 3- 
d] pyridazin-7-one 


^■H NMR (CDC1 3 ) 5: 
0.98 (12H, q, J = 
6.6 Hz), 2.03 (3H, 
s), 2.00-2.10 (2H, 
m) , 2 . 38 (3H, s) , 
3.60 (3H, s), 4.86 
(IH, t, J = 6.0 
Hz), 6.58 (IH, d, 
J = 3.0 Hz), 7.03 
(IH, d, J = 3.0 
Hz), 7.05-7.20 
(3H, m) . MS 
Calcd. : 3 67; 
Found: 368 (M+H) . 


180 


i 

i 


4-{2- 

( dimethylamino) -1- 
[ (dimethylamino) me 
thyl] ethoxy}-l- 
(2,4- 

dimethylphenyl) -6- 
methyl-1, 6- 
dihydro- 7H- 
pyrrolo [2,3- 
d] pyridazin-7-one 


X H NMR (CDCI3) 5: 
2.00 (3H, s), 
2.30-2.40 (15H, 
m) , 2 . 65-2 .70 (4H, 
m) , 3.61 (3H, s), 
5.25-5.35 (IH, m) , 
6.55 (IH, d, J = 
2.0 Hz), 7.01 (IH, 
d, J = 2.0 Hz), 
7 . 05-7 . 15 (3H, m) . 
MS Calcd. : 3 97; 
Found: 398 (M+H) . 



Example 181 

5- ( Dipropylam±no) -3, 6-dimethyl-l- (2, 4, 6-trichlorophenyl ) - 
1, 6-dihydro- 7.H-pyrazolo [4, 3-d] pyrimidin-7-one (A) and 
5 5- (Dimethylamino) -3, 6-dimethyl-l- (2, 4, 6-trichlorophenyl) - 
1, 6-dihydro- 713-pyrazolo [4, 3-d] pyrimidin-7-one (B) 
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Ethyl 2- (methoxyimino) -4-oxopentanoate 

A mivture of ethyl 2 , 4-dioxopentanoate (10. 9g, 68.7 
mmol) and i\[-methoxy amine hydrochloride (4.01 g, 48.1 mmol) 
5 in ethanol (40 ml) was left to stand over molecular sieves 
3A (25 g) for 18 h and diluted with dichloromethane (25 ml) . 
The sieves was removed by filtration and the filtrate was 
concentrated under vacuum. The residue was purified by 
silica gel chromatography eluting with 5% ethyl acetate / 
10 n-hexane to give the title compound (12.9 g, 34%). 

1 H NMR(CDC1 3 ) 5: 1.36 (t, J = 7.2 Hz, 3H) , 2.21 (s, 3H) , 
3.72 (s, 2H) , 4.07 (s, 3H) , 4.34 (q, J=7.2 Hz, 2H) . 
MS Calcd. : 187, Found: 188 (M+H) . 

15 Ethyl 3-methyl-l- (2, 4, 6-trichlorophenyl ) ~lH-pyrazole-5- 

carboxylate 

A mixture of ethyl 2- (methoxyimino) -4-oxopentanoate 
(2.00 g, 10.7 mmol) and 2,4, 6-trichlorophenylhydrazine 
hydrochloride (3.39 g, 16.0 mmon) in acetic acid (40 ml) 
20 and 2-methoxuethanol (20 ml) was stirred for 20 h at 105 °C . 
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The solvent was under vacuum and the residue was dissolved 
in ethyl acetate. The organic solution was washed with 0.2 
N HCl and water, dried over magnesium sulfate and 
concentrated under vacuum. The residue was purified by 
5 silica gel chromatography eluting with 10% ethyl acetate / 
n-hexane to give the title compound (1.50g, 42%). 
*H NMR(CDC1 3 ) 5: 1.21 (t, J = 7.2 Hz, 3H) , 2.37 (s, 3H) , 
4.20 (q, J=7.2 Hz, 2H) , 6.83 (s, 1H) , 7.43 (s, 2H) . 
MS Calcd. : 332, Found: 333 (M+H) , 335. 

10 

Ethyl 3-methyl-4-nitro-l- (2,4, 6-trichlorophenyl ) -1JT- 

pyrazole-5-carboxylate 

To a solution of ethyl 3-methyl-l- (2 , 4 , 6- 
trichlorophenyl) -liT-pyrazole- 5-carboxylate (500 mg, 1.50 

15 mmol) in trif luoroacetic acid (2.54 ml) was added 
trifluoroacetic anhydride (1.48 ml) followed by an addition 
of ammonium nitrate (240 mg, 3.00 mmol). The mixture was 
stirred for 20 h at room temperature and neutralized with 
aqueous potassium carbonate. The aqueous solution was 

20 extracted with ethyl acetate. The extract was dried over 
magnesium sulfate and concentrated under vacuum. The 
residue was purified by silica gel chromatography eluting 
with 3% ethyl acetate / n-hexane to give the title compound 
(372 mg, 66%) . 

25 1 H NMR(CDC1 3 ) 5: 1.22 (t, J = 7.2 Hz, 3H) , 2.58 (s, 3H) , 
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4.29 (q r J=7.2 Hz, 2H) , 7.43 (s, 2H) . 

N, 3 -Dimethyl- 4 -nitro-1- (2, 4, 6-trichlorophenyl) -ltf-pyrazole- 
5-carboxamide 

5 A mixture of ethyl 3-methyl-4-nitro-l- (2, 4, 6- 

trichlorophenyl) -ltf-pyrazole- 5-carboxylate (172 mg, 0.454 
mmol), IN NaOH (0.68 ml, 1.36 mmol) and ethanol (2 ml). The 
mixture was stirred for 18 h at room temperature. The 
solvent was evaporated under vacuum. The residue was 

10 neutralized with IN HC1 and extracted with ethyl acetate. 

The extract was washed with water, dried over magnesium 
sulfate and concentrated under vacuum to afford N, 3- 
dimethyl-4-nitro-l- (2,4, 6-trichlorophenyl) - lfJ-pyrazole-5- 
carboxylic acid. To a solution of the acid in 

15 dichloroethane (2 ml) was added thionyl chloride (0.044 ml, 
0.599 mmol) and the mixture was refluxed for 3 h. The 
solvent was evaporated under vacuum. The residue was 
dissolved in dichloroethane (2 ml) . Methyl amine (2M in 
tetrahydrof uran, 0.10 ml) was added. The mixture was 

20 stirred at room temperature for 18 h and diluted with water. 
The aqueous solution was extracted with ethyl acetate. The 
extract was washed with saturated sodium bicarbonate, dried 
over magnesium sulfate and concentrated under vacuum. The 
residue was purified by silica gel chromatography eluting 

25 with 50% ethyl acetate / hexane to give the title compound 
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(47 mg, 65%) . 

X H NMR(CDC1 3 ) 5: 2.62 (s, 3H) , 2.93 (d, J=4 . 8 Hz, 3H) , 7.44 
(s, 2H) , 8.19 (s, 1H) . 
MS Calcd. : 363, Found: 362 (M-H) . 

5 

4 — Amino-IV, 3 -dimethyl- 1- (2, 4, 6-trichlorophenyl) -ltf-pyrazole- 
5-carboxamide 

A mixture of N, 3-dimethyl-4-nitro-l- (2, 4, 6- 

trichlorophenyl) -lil-pyrazole- 5-carboxamide (42 mg, 0.116 

10 mrnol) and tin (II) chloride (110 mg, 0.578 mmol) was 
stirred at 80 °C for 3 h and diluted with saturated sodium 
bicarbonate. The aqueous solution was extracted with ethyl 
acetate. The extract was washed with brine, dried over 
magnesium sulfate and concentrated under vacuum. The 

15 residue was purified by silica gel chromatography eluting 
with 50% ethyl acetate / hexane to give the title compound 
(20 mg, 52%) . 

X H NMR(CDC1 3 ) 5: 2.28 (s, 2H) , 2.85 (s, 3H) , 2.93 (s, 3H) , 
7 . 40 (s, 1H) , 7 . 99 (s, 1H) . 
20 MS Calcd. : 332, Found: 333 (M+H) , 335. 

3, 6-Dimethyl-l- (2,4, 6-trichlorophenyl) -ltf-pyrazolo [4,3- 
d] pyrimidine-5, 7 ( 4H, 6H) -dione 

To a solution of 4 -amino- AT, 3-dimethyl-l- (2, 4, 6- 
25 trichlorophenyl) -lH-pyrazole-5- carboxamide (20 mg, 0.0600 
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mmol)in tetrahydrof uran (1 ml) was added phosgene (20% 
solution in tetrahydrof uran, 0.048 ml) and the mixture was 
stirred at room temperature for 2 h. The solvent was 
evaporated under vacuum to give the title compound, which 
5 was used for the next step without further purification. 

1 H NMR(CDC1 3 ) 5: 2.46 (s, 3H) , 3.32 (s, 3H) , 7.42 (s, 2H) , 
10.98 (s, 1H) . 

5-Chloro-3, 6-dimethyl-l- (2, 4, 6-tr ichlorophenyl ) -1, 6- 
10 dihydro-7iT-pyrazolo [4, 3-d] pyrimidin-7-one 

A mixture of 3 , 6-dimethyl~l- (2,4, 6-tr ichlorophenyl ) - 
1H- pyrazolo [4 , 3-d] pyrimidine-5 , 7 (AH, 6H) -dione (20 mg, 

0. 0556 mmol) , phosphorus oxychloride (0.52 ml) and N,N~ 
diisopropylethylamine (0.21 ml) was stirred at 100 °C for 

15 60 h. The solvent was evaporated under vacuum to give the 

title compound, which was used for the next step without 
further purification . 

1 H NMR(CDC1 3 ) 5: 3.05 (s, 3H) , 3.60 (s, 3H) , 7.24 (s, 2H) . 

20 5- (Dipropylamino) -3, 6-dimethyl-l- (2, 4, 6- tr ichlorophenyl ) - 

1, 6-dihydro- 7Jf-pyrazolo [4, 3-d] pyrimidin-7-one (A) and 5- 
(Dimethylamino) -3, 6-dimethyl-l- (2,4, 6-trichlorophenyl) - 

1, 6-dihydro- 7H-pyrazolo [4, 3-d] pyrimidin-7-one (B) 

A mixture of 5-Chloro-3, 6-dimethyl-l- (2, 4, 6- 

25 tr ichlorophenyl) -1, 6-dihydro-7H- pyrazolo [4, 3-d] pyrimidin- 
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7-one (20 mg, 0.0529 mmol) and dipropylaruine (54 mg, 0.529 
mmol) in N^AT-dimethylf ormamide (1 ml) was stirred at 100 °C 
for 5 h and diluted with water. . The aqueous solution was 
extracted with ethyl acetate. The extract was washed with 
5 brine, dried over magnesium sulfate and concentrated under 
vacuum. The residue was purified by silica gel 
chromatography eluting with 10% ethyl acetate / hexane to 
give the compound (A) (2.5 mg, 11%) and the compound (B) 
(8.1 mg, 40%) . 

10 Compound (A): 1 H-NMR (CDCI3) 5: 0.84 (t, J = 7.2 Hz, 6H) , 
1.45-1.57 (m, 4H) , 2.46 (s, 3H) , 3.00-3.06 (m, 4H) , 3.46 (s, 
3H) , 7.39 (s, 2H) . 

MS Calcd. : 441, Found: 442 (M+H) , 444. 

Compound (B) : 1 H-NMR (CDCI3) 5: 2.53 (s, 3H) , 2.86 (s, 6H) , 
15 3.51 (s, 3H) , 7.45 (s, 2H) . 

MS Calcd. : 385, Found: 386 (M+H), 388. 

Experiment 1 

Measurement of Corticotropin-Releasing Factor (CRF) 
20 binding inhibitory rate 

A receptor binding experiment was carried out using a 
human CRF receptor expressing CHO cellular membrane 
fraction and sheep CRF, [ 125 I ] -tyr° ( 125 I-CRF) . 100 nM of a 
test compound was incubated with 1 \ig of human CRF receptor 
25 expressing CHO cellular membrane fraction and 50 pM of 125 I- 
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CRF in a binding assay buffer (50 mM Tris-HCl, 5 mM EDTA, 
10 mM MgCl 2 , 0.05% CHAPS, 0.1% BSA, 0.5 mM PMSF, 0.1 g/ml 
pepstatin, 20 pg/ml leupeptin, pH 7.5). In addition, for 
measuring nonspecific binding (NSB) , 0.1 pM unlabelled 
5 human Urocortin was incubated with 1 pg of human CRF 
receptor expressing CHO cellular membrane fraction and 50 
pM of 125 I-CRF in a binding assay buffer. After a binding 
reaction was carried out at room temperature for 1 hour, 
the membrane was entrapped on a glass filter (UniFilter 

10 plate GF-C/Perkin Elmer) by suction filtration using a cell 
harvester (Perkin Elmer), and washed with ice-cooled 50 mM 
Tris-HCl (pH 7.5). After drying the glass filter, a liquid 
scintillation cocktail (Microscinti 0, Perkin Elmer) was 
added, and the radioactivity of 125 I-CRF remaining on a 

15 glass filter was measured using Topcount (Perkin Elmer) . 

(TB-SB) / (TB-NSB) x 100 (SB: radioactivity when a 
compound is added, TB: maximum binding radioactivity, NSB: 
nonspecific binding radioactivity) was calculated to obtain 
a binding inhibitory rate under the presence of 1,000 nM or 

20 100 nM of each test substances. 

Binding inhibitory rates of respective compounds 
measured by the aforementioned method are shown in Table 2 . 
Table 2 



Example 


Binding inhibitory 


No. 


rate (%) 




10 ijM 
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9(A) 


>80 


24 


>80 


28 


>80 


41 


>80 


96 


>80 


112 


>80 


150 


>80 



Industrial Applicability 

Compound (I) of the present invention has an excellent 
CRF antagonistic activity, and therefore useful as drugs 
5 for treating or preventing affective disorder, depression, 
anxiety, and the like. 



